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[TOACHUTEJIbHASA 3AITUCKA

Anrebpa siBAsieTCS OJHWM W3 OIOPHBIX KYPCOB OCHOBHOTO 00iero o0pa3oBaHMs: OHA
obecrieunBaeT M3yueHue [PYTUX AWCLUIUINH, KaK eCTeCTBeHHO-HAayuHOr0, TaK U TyMaHUTapHOT0
L[UK/IOB, €€ OCBOeHHe Heo0XOJUMO [isi TIPOJI0/DKeHHsl 00pa30BaHUs U B TTOBCEIHEBHOM JKU3HU.
Pa3Butre y 0OyvarOUuxcsi HAyuyHbIX TMIPeACTaBJI€HUNA O TPOUCXOXKAEHUA U CYIIHOCTH
anreOpanyeckux abCTpaki[ui, crocobe OTpakeHWsT MaTeMaTUUeCKOW HayKOM SIBJIeHMM |
TIPOLIeCCOB B TIpUPOZie W 0OIecTBe, pOJM MaTeMaTUUeCcKoro MO/Ie/TMPOBAaHUS B HayYHOM
MO3HAaHUU W B TPAKTHKE CIOCOOCTBYeT (JOPMUPOBAHMIO HAYYHOTO MHPOBO33PEHHS M KauyeCTB
MBIIIJIeHUs, He0OXOJUMBIX /ISl afarTallid B COBpeMeHHOM IdpoBoM obimectBe. M3yuyeHue
anreOpbl obecrieunBaeT pa3BUTHe YMeHUs HaO/r0/1aTh, CpaBHUBATb, HAXOAUTh 3aKOHOMEDPHOCTH,
TpeOyeT KPUTHYHOCTH MBbIILIEHUs], CIIOCOOHOCTH apryMeHTHPOBAaHHO OOOCHOBBLIBATH CBOU
JelCTBUSL U BBIBOJBI, (DOPMYJIMPOBATh yTBepxaeHus. OcBoeHre Kypca anreOpbl obecrieurBaeT
pa3BUTHE JIOTHUECKOTO MBbIIJIeHUss OOYyYaloU[UXCs: OHM HCIIO/B3YIOT JAeNyKTUBHblEe W
WH/IYKTUBHBIE PAcCyKAeHus, 0000IeHre ¥ KOHKpeTU3alWio, abCcTparupoBaHre W aHaJOTHIO.
OOyuenue anrebpe TmpejronaraeT 3HAUYMTE/NBHBI O00BEM CaMOCTOSITE/IBHON [JesITebHOCTU
00yyYaroIuMxcs, TI03TOMy CaMOCTOSITeJIbHOe pelleHHe 3afiay  sIBJSIeTCS  peaj3alyen
JiesITeTbHOCTHOTO TMPUHLIMTIA 00yJYeHusl.

B crpykrype mnporpammel ydyeOHOro Kypca «Asrebpa» i OCHOBHOTO 0OIIIero
00pa3oBaHUsi OCHOBHOE MeCTO 3aHHUMAlOT COZlep)KaTebHO-MeTondecKue JuHuM: «Uucia u
BBIUMC/IEHUS», «AJireOpanueckrie BbIpaKeHHs», «YPaBHEHUs M HEPaBeHCTBa», «DYHKI[UM».
Kaxzasi u3 3TUX cofiep)KaTe/lbHO-MeTOAMUeCKUX JIMHUM pa3BUBAeTCs Ha TIPOTSHKEHUU TPEX JieT
M3yYeHusi Kypca, B3auMO/IeHCTBYS C IPDyTMMU ero JMHUSIMU. B Xo/e n3ydeHusi yueOHOTO Kypca
00yyYaroIMMCsT TIPUXOAUTCS JIOTUUECKU PAaCcCy>KJaThb, UCIIO/Ib30BaTh TEOPETUKO-MHOXXeCTBEHHBIN
S3bIK. B CBSI3M C 3TMIM B MporpaMmy yueOHOro Kypca «Anredbpa» BK/IIOUEHbI HEKOTOPbIE OCHOBBI
JIOTWIKH, TIpeJCTaB/ieHHble BO BCEX OCHOBHBIX pa3/iefiax MaTeMaTU4ecKoro o0pa3oBaHUs U
CTMOCOOCTBYIOIIME OBJIIGHUIO OOYYaloLIMMHUCS OCHOB YHUBEPCAJILHOTO MaTeMaTU4YeCcKOTo
s3bIKa. Cofiep>KaTesTbHOM U CTPYKTYPHOW 0COOEHHOCTBIO yueOHOTo Kypca «Anrebpa» sBseTCs
ero MHTerpupOBaHHbBINA XapaKTep.

Cogepxanve aUHUM «UWC/Ia W BBIUUCTEHUS)» CAY)KAT OCHOBOW [i/ist Jia/bHEeHIero
W3y4yeHUs] MaTeMaTUKU, CIIOCOOCTBYeT pa3BUTHIO Yy OOYYarOIUXCSl JIOTUYECKOTO MbIIIIIEHUS,
(hOpMUPOBaHUIO YMEHUS TI0/Ib30BaThCsl alTOPUTMAMH, a TaK)Ke MPUOOPeTeHUI0 MPaKTUYeCKUX
HaBBbIKOB, HEOOXOAUMBIX /il TTOBCEJHEBHOW >KU3HHW. Pa3BUTHe MOHATUS O UKC/Ie Ha YPOBHE
OCHOBHOTO 00111er0 00pa30BaHMsI CBSI3aHO C PALMOHATBHBIMU M MPPALMOHATIBHBIMUA UKUC/IAMHU,
(hopMUpOBaHUEM TIPE/ICTAB/IEHUH O [I€MCTBUTE/IBHOM UMC/ie. 3aBeplleHre OCBOEHUS YMC/IOBOU
JIMHWAW OTHECEHO K cpe/iHeMy 0011ieMy 06pa30BaHHIO.

ComepkaHve [ByX anreOpanueckux JIMHUK — «AsreOpanyeckre BBIDaKEHUS» U
«YpaBHeHUsI ¥  HepaBeHCTBa»  CrocoOCTByeT  (OPMHPOBAHMIO Yy  OOYyYarOLUXCS
MaTeMaTHUecKoro armapaTa, HeoOXOJuUMOro /s pellieHWs 3aJauy MaTeMaTHKH, CMeXHBIX
TpeZIMeTOB U TPAaKTUKO-OPHEeHTHPOBAHHBIX 3a/1au. Ha ypoBHe OCHOBHOTO 0011ero o6pa3oBaHust
yueOHBIE ~ Marepuas  TPYNIHUPYeTCS BOKPYT  pALMOHANBHBIX  BbIpakeHWd.  AsreOpa



JIeMOHCTpUpYyeT 3HaueHue MaTeMaTHKU Kak s3bIKa /i/Isl IOCTPOeHUs] MaTeMaTHYeCKUX MoZesei,
OTIMCAHUS TIPOLIECCOB U sIBJIEHWH peanbHOTO Mupa. B 3agaun oOyueHus: anreOpe BXOZAAT TakKe
JanbHeliliee pa3BUTHE aArOPUTMHUECKOTO MBbIILIeHUs, HeoOXOAUMOro, B YaCTHOCTH, IS
O0CBOeHUsI Kypca HWH(GOpPMAaTUKW, W OBJIafileHHe HaBbIKaMU [JIeAYKTUBHBIX PacCy>KIeHUH.
[Tpeobpa3oBaHue CUMBOJ/BbHBIX (HOPM CIOCOOCTBYET Pa3BUTHUIO BOOOPaXKeHHMs, CrIoCOOHOCTEeH K
MaTeMaTHueCcKOMY TBOPUEeCTBY.

CopepxaHve  (yHKLUMOHaNbHO-rpadueckold JMHWUK  HalleJleHO Ha  ToJiydeHue
00y4JarolMICs 3HaHUHM 0 PYHKIMSIX KaK BayKHEMIIeld MaTeMaTUUeCKOW MOZe/TH /i1 OITHCaHUs
¥ WCC/e[[oBaHUs pa3HOOOpPAa3HBIX TIPOLIECCOB M SIBJIEHWM B Tipupofie W obmiectBe. M3yueHue
Marepuasa CrocOOCTBYeT pPa3BUTHIO Yy OOYYalOLIUXCS yMEeHHs HCIIO/Ib30BaTh pa3/IMyHbIe
BbIpa3uTe/bHbIe CPEe/ICTBA si3blKa MaTeMaTWKU — CJI0BeCHbIe, CHUMBOJIMUeCKUe, rpaduueckue,
BHOCHUT BKJIaZi B )OpMUPOBaHUe TIPeJCTaB/IeHU O POJIM MaTeMaTHKH B Pa3BUTUN [IUBUIH3aAL[UN
U KYJIbTYPBI.

CornacHo yuyeOHOMy TulaHy B 7-9 Kjaccax wu3syuaercs yueOHBIA Kypc «Asrebpa»,
KOTODBIM BKJ/IIOUAeT CJie/lylOlIe OCHOBHBIE pa3fiesibl cofepykaHus: «Uuciaa ¥ BbIUKC/IEHUS»,
«Anrebpaniueckue BhIpaKeHUsD», «Y DaBHEHUsI U HEPABEHCTBa», « DYHKIIUN».

Ha m3yuenue yue6Horo Kypca «Anrebpa» orBoautcst 306 yacos: B 7 knacce — 102 yaca (3
yaca B Hefle/t0), B 8 kimacce — 102 vaca (3 vaca B Heflento), B 9 knacce — 102 yaca (3 vaca B
He/JIeso).



COJEPXXAHUE OBYYEHUSA

7 KJIIACC

Uwicna v BEIYMC/IEHUS

IIpobu 0OBIKHOBEHHBIE U JIeCATUUHBIE, TIePeX0/ OT OAHOW (opMbl 3amucu Apobel K
Apyroi. IloHsAiTHe paLMOHaNBHOIO YMC/a, 3allMCh, CPaBHEHMe, YIIOpsi0uMBaHue palliOHaIbHbIX
yncesn. ApumeTrnueckre eHCTBUS C palMOHAIbHBIMU UMC/IaMU. PellleHue 3azau U3 peasbHON
MPAaKTUKH Ha YacTH, Ha APOOH.

CrereHb C HaTypajbHBIM TIOKa3aTesieM: OIpejesieHue, rpeoOpa3oBaHHe BhIpaKeHWN Ha
OCHOBe Ormpe/ieNieHus, 3anuch 60/bIIMX unces. [IpoLeHThl, 3anmKch MPOLEHTOB B BUje Jpobu U
Zpobu B BHJe TIPOLIEHTOB. TPy OCHOBHBIE 33/laud Ha IPOLIEHTHI, pellleHre 3afilay U3 peasbHOU
TPAKTUKH.

[TprMeHeHMe PH3HAKOB [1eIMMOCTH, pas/iokKeHre Ha MHOKUTEe/IN HaTypa/lbHbIX UuCell.

PeanbHble 3aBUCHMOCTH, B TOM YMCJIe TIpsiMasi ¥ oOpaTHasi TPOMOpLMOHATLHOCTH.

AnreGpanyecKuie BEIDAYKEHHS

[TepemeHHbIe, UMC/I0BOE 3HAUeHVe BbIpAKEHUS C MepeMeHHOW. [lomycTumble 3HaueHus
nepeMeHHbIX. IlpeAcTaBieHWe 3aBUCMMOCTM MeXJy BeJMUMHAaMM B BUZAe (OPMYJIBL
Beruncnenus o ¢opmynam. Ilpeobpa3oBaHrie OyKBEHHBIX BbIpaKeHUM, TOXK/ICTBEHHO paBHbIe
BBIDa)KEHHSsI, TIpaBU/ia 1peobpa3oBaHusl CyMM W TIPOM3BEZ€HUM, MpaBUIa PAaCKPbLITHSI CKOOOK U
TIpYBe/ieHust TIOJJ00HBIX C/laraeMbIX.

CBoiiCTBa CTeleHM C HaTypasibHbIM [10Ka3aTeseM.

OpHouneHsl U MHoOrowleHbl. CTenieHb MHOrouwieHa. Crio)keHHe, BbIUMTaHUe, YMHOKEHHe
MHOrousieHoB. PopMy/bl COKpAIlEHHOTO YMHOKEHUS: KBaZjpaT CyMMbl M KBaJpaT Pa3sHOCTH.
dopmy/ia pa3HOCTU KBaZipaToB. Pa3no)keHrie MHOTOU/IEHOB HA MHOKUTEIH.

YpaBHeHUs ¥ HepaBeHCTBa

YpaBHeHUe, KOpeHb YpaBHeHUs], TIpaBW/a MpeoOpa3oBaHUs ypaBHeHHsl, PABHOCU/IbHOCTh
ypaBHEHUH.

JIuHeliHOe ypaBHeHHWe C OJHOW TepeMEeHHOM, UWC/I0 KOpPHeW JIMHEeHWHOrO YypaBHeHWS,
pellleHHe JIMHeWHbIX ypaBHeHMM. CoCTaB/leHHWe ypaBHEHUM [0 YC/IOBHMIO 3aflaud. PelneHue
TeKCTOBBIX 3a/jau C IOMOILIbI0 YPaBHEHUIA.

JIuHeliHOe ypaBHeHHe C BYMsl llepeMeHHbIMU U ero rpa@uk. Cucrema /ByX JMHEWHBIX
yPaBHEHWI C AByMs TlepeMeHHbIMH. PellleHWe CHCTeM ypaBHEHHH CII0cOO0OM TIOZCTaHOBKH.
[Tprmeps! pellieHUs] TEKCTOBBIX 3aZlau C TOMOILbIO CUCTEM YpaBHEHUH.

DyHKIMHU

KoopzayHata TOukM Ha npsMoil. UMC/OBble NPOMEXYTKU. PaccTosiHMe Mex[y [AByMs
TOYKaMH KOOPJAUHATHOW MPSIMOM.

[psimoyronbHasi cuctemMa KoopAwHaT, oci Ox u Oy. Abcuycca ¥ OopivHAaTa TOYKA Ha
KOOP/IMHAaTHOM IJIOCKOCTU. I[IprMepb! rpadukoB, 3afaHHbIX (opmy/aamu. UTeHue rpadrKoB
peanbHbIX 3aBucuMocTeil. [lonatue ¢yHkimu. [paduk PyHxuumn. CaolicTBa (yHKLMM.



JIuneliHas QyHkuus, eé rpaduk. ['paduk dyHkimu y = |x|. I'padprueckoe perieHve nUHENHbIX
yPaBHeHHH U CUCTeM JIMHEWHbIX YpaBHEHUH.
8 KJIACC

Uwicna v BEIYMC/IEHUS

KBazpatHbiii KopeHb u3 umcia. [loHsiTe 00 wuppanMoHanbHOM uHcie. [lecSTUUHbIE
MIpUO/IKeHNsT MpPaloOHa/IbHBIX urcen. CBOWCTBAa apu)MeTHUeCKUX KBaJpPaTHBIX KOPHEH U UX
NpYMeHeHre K TIpeo0pa30BaHUI0 UMC/IOBBIX BbIPa)KEHWM M BbIUMC/IeHUsIM. [lelicTBUTE/TbHBIE
yucsia.

CrerneHs C Lie/IbIM [T0Ka3aTesieM U eé cBorcTBa. CTaHAapTHas 3alMCh YKUC/IA.

Anrebpanueckre BblpakeHHsIATeOpanyecKyie BHIpayKeHHs

KBazpaTHbIl TpéxusieH, pa3noXkKeHue KBaZpaTHOr0 TpEXuieHa Ha MHOXKUTEIH.

Anrebpanueckass po6s. OcHOBHOe CBOMCTBO anrebpanueckoil npobu. CroskeHue,
BbIUMTaHWe, YMHOXKEHUe, AefieHue anreOpanueckux Apobeid. ParoHanbHble BBIDAKEHHUS M MX
npeobpa3oBaHue.

YpaBHeHUs 1 HepaBeHCTBa Y paBHEHUSI U HEPAaBeHCTBA

KBagpatHoe ypaBHeHue, ¢opmysna KOpHel KBajpaTHoro ypaBHeHMs. Teopema Buera.
PelleHue ypaBHeHUH, CBOASLIMXCS K JIMHEMHbIM W KBajpaTHbIM. [Ipocrefinve apobHO-
paLoHabHble YpaBHEHUS.

I'paduueckasi UHTepIIpeTaLusi YpaBHEHUI C JBYMsI MlepeMeHHbIMH U CHUCTeM JIMHEeWHBIX
ypaBHEHUI C AByMsi repeMeHHbIMU. [IpvMepbl pellieHWsl CUCTeM HelMWHeHHbIX ypaBHEHWH C
JIBYMsI TilepeMeHHbIMU.

PelrieHre TeKCTOBBIX 3a/jau anrebpanyecKiM Crioco6oMm.

UucnoBble HepaBeHCTBAa M MX CBOWCTBa. HepaBeHCTBO € OJHOW Il€peMEHHOM.
PaBHOCM/IBHOCTL HepaBeHCTB. JIMHeliHble HepaBeHCTBAa C OJHOW IlepeMeHHOW. CHCTeMbl
JIMHENHBIX HEPaBeHCTB C OZJHOM MIepeMeHHOM.

OyHKLUMNDPYHKIU

[MousiTne ¢yHkuuu. ObMacTh orpeje/ieHUs 1 MHOXKeCTBO 3HaueHUd QyHKIuHU. CriocoObl
3a/aHus (PYHKLMI.

'papuk ¢dynkumu. YrteHne cBOMCTB (QyHKUMM 1o eé rpaduky. [lprmepsl rpadukoB
(yHKL[MI, OTpaKaroLMX peasbHble MPOLIeCChI.

®DyHKIUM, OMMCHIBaKOIMe TIPSMYH0 U OOpaTHYIO TPOMOPLIMOHA/bHBIe 3aBUCUMOCTH, UX
rpadpuku. Oyukipn y = x2, v = x3, y =\x, y=/x/. Tpaduueckoe pellieHne ypaBHEHH U CUCTEM
yPpaBHEHHH.

9 KJIACC

Yunicna ¥ BbIUMC/IeHUS
ParjioHa/ibHbIe UKC/Ia, UppallMOHaIbHbIE UKMC/Ia, KOHEeUHbe U OeCKOHeUHble /1eCATHUHbIe
npobu. MHOXKeCTBO [JeHMCTBUTE/bHBIX UHCes, AeMCTBUTe/NbHbIe UMC/Ia KakK OecKOHeUHble



necsiTMuHble  poOu. B3aMHO  OZHO3HAYHOE  COOTBETCTBUE  MEXAY  MHOXKECTBOM
JleVICTBUTEJIbHBIX UKCe/T U KOOPAUHATHOU MPSMOHU.

CpaBHeHUe [eNCTBUTENBHBIX 4YKCesl, apudmeTrueckue [eHWCTBUS C [AeUCTBUTETbHBIMU
YU C/IaMHU.

Pa3mepbl OOBEKTOB OKDY’KaroIlero MHpa, AJTUTETbHOCTh TPOLIECCOB B OKPY’KaroL[eM
MHpe.

[MpubnvkéHHOe 3HaueHWe BeMUWHBI, TOUHOCTh TNpUbMDKeHus. OKpyT/ieHWe Yucell.
[TpuKuaKa 1 OLjeHKa pe3y/IbTaTOB BHIYUCIEHUIA.

YpaBHeHUs U HepaBeHCTBa

JIuHeliHoe ypaBHeHHe. PelieHrie ypaBHeHUH, CBOSIIMXCS K JIMHEMHBIM.

KBazgpatHoe ypaBHeHue. PellleHWe ypaBHeHW, CBOJALIUXCS K  KBaJpaTHBIM.
bukBazpaTHoe ypaBHeHUe. [Ipumepbl pellleHUs ypaBHeHHWM TpeTbell W UeTBEPTOM CTereHel
pas/ioyKeHueM Ha MHOXKUTEJIH.

Pemienne  apoOHO-pallMOHANMBHBIX  ypaBHeHWUH.  PellleHWe — TeKCTOBBIX  3afiau
anreOpanyeckKuM METOZIOM.

YpaBHeHUHe C /ByMsi nepeMeHHbIMM U ero rpaduk. PelieHue cucteM [BYX JIMHEMHBIX
ypaBHEHU C [IByMsl MepeMeHHbIMHU. PellleHHe CUCTeM JBYX ypaBHEHWM, OJHO W3 KOTODBIX
JIMHeNHoe, a pyroe — BTOpPoW cTerneHu. ['paduueckass HTepnpeTalysi CUCTeMbl YpaBHEHUM C
JByMsI TlepeMeHHbIMU.

PelieHre TeKCTOBBIX 3a/iau aarebpanyeckum Criocooom.

YucnoBble HepaBeHCTBA U UX CBOMCTBA.

Pemenne /vHeNMHBIX HepaBeHCTB C OJHOMU IlepeMeHHOW. PelleHue cucTeM JIMHEHWHBIX
HepaBeHCTB C OJHOW TepeMeHHOW. KBajpaTHble HepaBeHCTBa. I'padmueckasi WHTeprnpeTalusi
HepaBeHCTB M CUCTeM HepaBeHCTB C JBYMs IlepeMeHHbIMHU.

OyHKLMNDPYHKIU

KBazpartuuHas ¢yHKuus, eé rpaduk u cBoiicTBa. Ilapaboma, KOOpAWHATHI BepILHHbBI
napabosibl, 0Cb CHMMeTPHUH 1apabosibl.

I'padmxu dyHkimii: y = kx, y = kx + b, y = k/x, y = x3, y = VX, y = |x|, ¥ uX cBO¥CTBa.

UucsoBble noc/e0BaTeIbHOCTUUMC/IOBhIE IOC/IeA0BATEIbHOCTH U IIPOrPeCcCUu

[ToHsiTHEe YKC/IOBOM MOC/e[0BaTe/IbHOCTU. 3aJjaHue T0C/e[0BaTe/IbHOCTA PeKYPPEeHTHOU
(opmyJioli 1 GpopmMysIoii 7-ro usieHa.

ApudmeTtuueckass U = reomeTrpuueckass —mporpeccuu.  ®opMmynbl  p-TO  ujieHa
aprdMeTUUeCcKol U reOMeTpUUYeCKOl POrpecCuii, CyMMBI NePBbIX /7 U/I€HOB.

V300pakeHre usieHOB apyu(MeTHUeCKOW W TeOMeTPUYeCKOW TpPOTrpeccHMii TOUKaMu Ha

KOOPJAUHATHOU MJIOCKOCTH. JIMHEHHBIN U SKCMTOHEeHIUaIbHbIA POCT. C/I0KHBIE MPOLIEHTHI.



IUVTAHUPYEMBIE PE3YJIbTATBI OCBOEHMSA IIPOI'PAMMBI YYEBHOI'O KYPCA
«AJI'EBPA» HA YPOBHE OCHOBHOI'O OBILEI'O OBPA3OBAHUS

JIMUHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE  pe3y/IbTaThl OCBOEHUsI TIpPOrpaMMbl  yueOHOro Kypca «Anrebpa»
XapaKTepU3yITCS:

1) naTpHoOTHYECKOE BOCIIUTAHHE:

MpOsiB/IeHWeM WHTepeca K TIPOIIJIOMY U HACTOSIIIEMY POCCHICKOM MaTeMaTHKH,
L[EHHOCTHBIM OTHOLIEHHeM K [JOCTI)KEHHSIM POCCHHCKMX MaTeMaTUKOB U POCCHICKOM
MaTeMaTH4eCKOM IIIKOJIbI, K UCII0/Ib30BAHUIO 3THX [JOCTW)KEHHUH B IPYTUX HayKax U MPUKIAAHbBIX
cdhepax;

2) rpaKAaHCKOe ¥ JyXOBHO-HPABCTBEHHOE BOCITUTAHHE:

TOTOBHOCTBIO K BBITIOJITHEHHIO O00SI3aHHOCTEH TpakJAaHWHA U peau3allid ero IIpas,
TIPe/ICTaB/IEHHEM O MaTeMaTHUeCKMX OCHOBaX (YHKIMOHUPOBAHWS Pa3IMUHbIX CTPYKTYP,
SIBJIEHUH, TIpOLielyp I'PaKAaHCKOro obljecTBa (Haripumep, BBIOODPHI, OMPOCHI), TOTOBHOCTBIO K
00CY>KIEHHIO STHUeCKUX Mpo0sieM, CBSI3aHHBIX C TPAKTUUYECKUM TIPUMEHEHUEeM OCTYKeHUH
HayKH, 0CO3HAHHEM BaKHOCTH MOPA/IbHO-3TUUECKUX TTPUHIIUIIOB B I€ATEIbHOCTH YUEHOTO;

3) Tpyj0BO€ BOCIIUTaHHE:

YCTaHOBKOW Ha aKTMBHOE yYaCTHe B pelLIeHHWH TMPAKTUUYeCKWX 3a/jau MaTeMaTHuecKon
HarpaB/IeHHOCTH, OCO3HAHWEM Ba)KHOCTH MaTeMaTH4eCcKoro o0pa30BaHUsI Ha MPOTSHKEHUH BCeH
)KW3HU [/ YCIETHOW NpodeCcCroHaNbHON [IeSTe/IbHOCTH U Pa3BUTHEM HEOOXOAUMbBIX YMEeHUH,
OCO3HAaHHBIM BBIOODOM U TIOCTPOEHHEM WHJUBH/yalbHOW TPAeKTOPUM O00pa30BaHus MU
JKU3HEHHBIX TUIaHOB C YUETOM JIMYHBIX MHTEPECOB U 00IL[eCTBEHHBIX MOTPeOHOCTeH;

4) 3cTeTHYeCKOe BOCTIMTaHKe:

CMOCOOHOCTBI0 K SMOLIMOHAJILHOMY W 3CTETUUYECKOMY BOCIIPUATHIO MaTeMaTHUeCKUX
00BEKTOB, 3a/1a, PEIIeHW, PacCy>KAeHUH, YMEHHUIO BUIETh MaTeMaTHUeCKre 3aKOHOMEPHOCTH
B MICKYCCTBE;

5) I{eHHOCTH HAay4YHOTO TTIO3HaHUS:

OpHEeHTallel B [IeATeJIbHOCTH Ha COBPEMEHHYIO CHCTEMY HayuHbIX Tpe/CTaB/ieHud 00
OCHOBHBIX 3aKOHOMEDHOCTSIX pa3BUTUSI YeJOBeKa, TPUPOJAbI W O00IecTBa, MOHUMAHHEM
MaTeMaTU4eCKOW HAayKH Kak C(hepbl YeloBeUeCKOW /IesTebHOCTH, 3TalloB €€ pa3BUTUS U
3HAUMMOCTH /Il Pa3BUTHS [IMBU/IN3AIMY, OBJIAJIEHHEM SI3bIKOM MaTeMaTUKU ¥ MaTeMaTUUYeCKOM
Ky/JIbTYPOM Kak CpeACTBOM TIO3HAaHWs MMWpPA, OBJAIEHWEM TIPOCTEMIIMMH  HaBbIKAMH
WCC/Ie[IOBaTeTbCKOU JIeTeTbHOCTH;

6) ¢dusuueckoe BocmMTaHHe, ()OPMHUPOBaHHE KYJLTYPhl 3[0POBbS M SMOLMOHAJIBLHOIO
6sarormosryuns:

TOTOBHOCTBIO TIPUMEHSTh MaTeMaTHueckhe 3HaHWs B HHTepecaX CBOEro 37I0pOBbf,
Be/IeHHsI 3/J0POBOr0 00Opasa >KU3HM (3Z0pOBOe MUTaHUe, COATAHCUPOBAHHBIN PEXKUM 3aHSATHN U
OTAbIXa, peryssipHas Qu3nuyeckas aKTHUBHOCTH), CHOPMHPOBAHHOCTHIO HaBbIKA pedIeKChH,
TIpYM3HaHKWEM CBOETO MpaBa Ha OLIMOKY U TaKOTO >Ke TIpaBa APYyroro ueyioBeKa;



7) 3K0JIOruyeckoe BOCITUTaHUe:

OpHeHTal[iel Ha TIpUMEeHeHWe MaTeMaTUUYeCKMX 3HAHWM /IS pellleHus 3ajlad B 00J1acTH
COXPAHHOCTH OKDPYJKaloIllel Cpe/ibl, TUIAHMPOBAaHWs TIOCTYIIKOB M OLIEHKH WX BO3MOXKHBIX
TIOC/IEICTBUI /IJI1 OKPY’KaOLL[e Cpe/ibl, 0CO3HaHWeM I100a/bHOTO XapakTepa 3KOJ0TMYeCcKUX
1po0JieM U TIyTel UX peleHus;

8) aparrraiys K M3MEeHSIOIUMCS YC/I0BHSAM COLMA/IbHOM M IIPUPOJHOM Cpefibl:

TOTOBHOCTBIO K [IEMCTBUSIM B YCJIOBUSIX HEOTIPee/IEHHOCTH, TOBBIILIEHUIO YPOBHSI CBOEH
KOMITETEHTHOCTH Yepe3 MPaKTHUEeCKYI0 [1eSTe/IbHOCThb, B TOM UUC/e YMEHUE YUUThCS Y APYTUX
nrofield, mpuoOpeTaTh B COBMECTHOM JIesITe/TIbHOCTU HOBbIe 3HAHWs, HABBIKA U KOMITETEHIIUU U3
OTIbITA APYTHX;

HEOOXO0JMMOCThIO B (POPMUPOBAHUM HOBBLIX 3HAHWM, B TOM uKC/e (GOPMYJIUPOBATh WJIEH,
TIOHSITUSA, THIOTe3bl 00 00BEKTAaX W SBJEHUSIX, B TOM UKC/Ie paHee HEeHW3BeCTHBIX, 0CO3HABaThb
JneGULIUThI COOCTBEHHBIX 3HAHUH U KOMITETEHTHOCTEH, TI/IaHUPOBaTh CBOE Pa3BUTHE;

CMOCOOHOCTBIO  OCO3HABaTh CTPECCOBYHD  CUTYallUi0, BOCIPUHMMATb CTPECCOBYHO
CUTYyallUI0 KakK BbI30B, TPeOyIOlUi KOHTPMEp, KOPPEKTUPOBATh TPHUHUMAeMble DEIIeHUs U
JelcTBUsA, OPMYIMPOBATh U OLIEHUBATh PUCKH U TIOC/IACTBYSA, (POPMHPOBATH OIIBIT.

METAIIPEJIMETHBIE PE3YJIbTATHI

[To3HaBaTe/IbHbIe YHUBEPCA/IbHBIE YUeOHbIe AeHCTBUSA

Ba3oBrbIe jiornueckre AeCTBUSA:

e BBLISB/ISATh U XapaKTepU30BaTh CyIleCTBEHHbIE MPU3HAKM MaTeMaTHueCKUX OOBLeKTOB,
TOHATUH, OTHOLLUEHUM MeXy MOHATUSAMH, (OpPMYy/IMpOBaTh OMpefeseHUs MOHATHM,
yCTaHaB/IMBAaTh CYIeCTBEHHBIN MPU3HAK K/IaCCU(PUKALMKM, OCHOBaHUS AJisi 000011eHu st
Yl CpaBHEHUs1, KpUTeprHY NPOBOAMMOI0 aHa/In3a;

® BOCMpPUHMMATh, (OPMYJMUPOBATh U MPeoOPa30BbIBaTh CYXKAEHUS: YTBEPAUTE/IbHbIE U
OTpULaTe/bHbIe, AMHUYHbBIE, YaCTHBIE U 00I11e, YC/IOBHbIE;

® BbISIBJISITh MaTeMaTUUeCKHe 3aKOHOMEPHOCTH, B3aUMOCBSI3U U NPOTHMBOpeuns B (hakTax,
JAHHBIX, HAOMIOJEHUSIX W YTBEP)KIEHUSX, TIpe/jiaratb KPUTEPUH [Jisl BBISIBIEHUS
3aKOHOMEPHOCTeW 1 TIPOTUBOPEeUnii;

e JleslaTh BBIBOJBI C MCII0/Ib30BaHUEM 3aKOHOB JIOTMKH, JeNYKTUBHBIX U MHJYKTUBHBIX
YMO3aK/IH0UeHUH, YMO3aK/IF0UeHUM 10 aHa/I0THH;

e pa3buparh /lOKa3aTe/bCTBAa MaTeMaTHUeCKWX yTBepXKJeHW (rpsimble U OT
TIPOTUBHOI0), MIPOBOJUTh CaMOCTOSITE/IbHO HeC/IO)KHble  Jl0Ka3aTe/bCTBa
MaTemMaTUuecKux (pakToOB, BbICTpauBaTb aprymMeHTallll0, MPUBOJUTL IPUMEPHI U
KOHTPITPUMepbl, 000CHOBBIBaTbh COOCTBEHHBIE PaCCY K/ eHNS;

e BbIOMpaTh criocob pelieHuss yuyeGHOI 3afauM (CpaBHMBaThb HECKOTbKO BapUaHTOB
peleHusi, BBIOMpaTh Hanubosiee TIOAXOASIINN C YUETOM CaMOCTOSITESTbHO BbI/IeIeHHBIX
KpUTepHeB).

Ba3oBble ucciejoBaTe/IbCKHe AeACTBUS:



WCTIOMb30BaTh  BOMPOCHI  KAaK  HCC/IeOBaTe/bCKUM ~ WHCTPYMEHT — TO03HaHUS,
(hopmypoBaTh BOIIPOCEI, ¢bukcupytorye NIPOTHBOpeune, nipobemy,
CaMOCTOSTE/IbHO ~YCTaHaB/MBaTh KMCKOMOE U [JaHHOe, (POPMHpPOBATH THIIOTE3y,
apryMeHTUPOBAaTh CBOIO TIO3ULIUIO, MHEHHE;

MPOBOJUTEL TI0 CAaMOCTOSITE/TbHO COCTaBJI€HHOMY TIaHY HEC/IOXKHBIM JKCIIepUMEHT,
HebosibIlloe  WCCIe[ioBaHUE 10 YCTAHOB/IEHWIO OCOOEHHOCTeH MaTeMaTHyecKoro
00BeKTa, 3aBUCUMOCTeNH 00BEKTOB MEXY COOO0M;

camocCTosiTe/IbHO  (hopMy/iupoBaTh  0000IeHHsT U BBIBOABI [0  pe3y/bTaTaM
TIPOBe/IEHHOTO HaOJII0/IeHNs, UCC/IelOBaHusl, OLeHUBATh [JOCTOBEPHOCTh TOTyYeHHBIX
pe3y/bTaToB, BLIBOJOB U 0000IIIeHN;

TPOTHO3UPOBAaTh BO3MOKHOE Pa3BUTHE TIPOIIeCCa, a TaKKe BbIIBUTATh TTPe/TI0/I0KeH s
0 €ro Pa3BUTHH B HOBBIX yC/IOBUSIX.

Pabora c uadopmarmeii:

BBbISIB/IATh HEJOCTaTOYHOCTh U W30BITOUHOCTh MH(MOPMAIIMH, AAHHBIX, HEOOXOAUMBIX
JJ1s1 pellieHys 3a/jauu;

BbIOMpATh, aHa/JM3UPOBaTh, CUCTEMATU3WPOBATh U WHTEPIIPETHPOBaTh WH(POPMALWIO
pa3/IMUHBIX BUZOB U (DOPM TIpe/iCTaBIeHMUS;

BbIOMpaTh (hopMy TpecTaB/ieHUss HH(POPMAL[UK ¥ WUTFOCTPUPOBATh pelllaeMble 3aJjaun
CcXeMaMH, AMarpaMMaMu, WHOUM rpadukoi ¥ UX KOMOMHALIUSIMU;

OLIeHMBAaTh HA/l&)KHOCTh MH(OPMALMU TI0 KPUTEPUSIM, TIPe//I0OKeHHbIM yUUTe/leM WU

chopMyMpPOBaHHBIM CaMOCTOSITE/IBHO.

KoMMyHUKaTHBHbIe YHUBEpCaA/IbHbIE yueOHbIe AeiiCTBUS:

BOCIPUHUMATh U (YOPMYJIMPOBATh CYXK/[eHHSI B COOTBETCTBUM C YCJIOBUSIMU U LIJISIMU
o0ILjeHUs, SICHO, TOYHO, TPaMOTHO BBIPa)KaThb CBOK0 TOUKY 3peHUsT B YCTHBIX U
MUCbMeHHBIX TeKCTaX, [IaBaThb MOSICHEHHUSI 110 XO/ly pPelleHHs 3a/laul, KOMMEHTHPOBATh
TIOTyUeHHBIN pe3y/ibTaT;

B X0/1e 00CYX/IeHUS 3alaBaTh BOTIPOCHI TI0 CYIIIeCTBY 0OCY>KZaeMOU TeMbI, POOJIEMBI,
pellaeMol  3a/jaud, BBbICKA3bIBaTh MWJeM, HalleJleHHble Ha TOWCK DeIIeHUs,
COTIOCTaB/ISITb CBOU CYXK/AEHUS C CYXXAEHUSIMU [PYrUX YUYaCTHUKOB [IMajIora,
0OHapy)XKMBaTh pa3/MuKe U CXOZACTBO TO3ULIVHI, B KOPPEKTHOW (hopMe (pOpMy/IMpOBaTh
pa3HOIJIaCHsl, CBOU BO3PaKeHHs;

TIPe/ICTaB/IATh Pe3y/bTaThl PelleHHs 3a/lauu, JKCIIePUMEeHTa, UCCIe0BaHus], TIPOEKTa,
CaMOCTOSITE/ILHO BbIOMpPATh ()OPMAaT BBICTYIUIEHWS] C YYETOM 3a/lau TMpe3eHTalu U
0COOeHHOCTeN ayTUTOPUH;

MOHMMATb W KCIO0JIb30BaTh MPEMMYIIeCTBa KOMaHIHOW W WHAWBUYAJbHOW PabOTHI
TIPH pellleHnH yueOHBIX MaTeMaTHUeCcKUX 3a/ay;

TIPYHUMATH 11e/Tb COBMECTHOM /IesiTe/TbHOCTH, TVIAHMPOBATh OPraHU3alli0 COBMECTHOU
paboThl, pacrpefenaTb BHBl paboT, [OroBapHBaThCs, OOCYXKJaTb TMpPOLECC U
pe3ysbTatr paboThl, 00001aTE MHEHHS HECKOIBKUX JTIO/IeH;



e yyacTBOBaTb B TIpYMNNoBbIX (opmax paboTel (06cyxaeHus, 0OMeH MHeHUsIMY,
MO3rOBbIe IITYPMBI U JIDYTHE), BBIIOJHATH CBOK UacTh pabOThl MU KOOPAMHUPOBATH
CBOM [JIeMCTBUS C IPYTMMH 4YeHaMH KOMaH/bl, OLIeHUBATh KaueCTBO CBOEro BK/aZia B
001111 MPOAYKT MO KPUTEpUsIM, CHOpMY/IMPOBaHHBIM yYaCTHUKAMH B3aUMO/eMCTBUSL.

PerynsTUBHBIE YHUBEPCAJIbHBIE YUeOHbIe JelCTBUS
CamoopraHu3arjysi:

® CaMOCTOSITE/IbHO COCTaB/ISATH I/IaH, alrOPUTM pelleHus 3afaud (WIM ero 4acTb),
BbIOMpaTh Croco0 pelIeHuss C YYETOM MMEROLIUXCS PecypcoB U COOCTBEHHBIX
BO3MOJKHOCTel, apr'yMeHTHPOBaTh U KOPPEKTUPOBaTh BapUaHThbI PelleHui ¢ yuéTom
HOBOU MH(OPMAaLWH.

CaMOKOHTPOJIb, SMOLIMOHA/IbHBIN UHTEe/JIEKT:

e BafieTh criocobaMyu CaMOTIPOBEPKH, CAMOKOHTPOJISI TPOLiecca U pe3yJibTaTa pelleHust
MaTeMaTHUeCKOM 3a/lauu;

e TIpeBUZIETh TPYAHOCTH, KOTOPble MOTYT BO3HHUKHYTh TPH pelLlIeHWuH 3a/laud, BHOCUTh
KOPPEKTHUBHI B /lesITEJIbHOCTE HA OCHOBE HOBBIX OOCTOSITE/ILCTB, HaWEHHBIX OLIMOOK,
BBISIBJIEHHBIX TPY/IHOCTeW;

e OL|eHMBaTh COOTBETCTBHE pe3y/ibTaTa AesATe/bHOCTH ITOCTAaBJI€HHOM 1Ie/IM U YCIOBHSIM,
OOBSACHATb TPUYMHBI JOCTVDKEHUSI WA HeJOCTHDKEHUs 1€/, HaXOJUTh OLIMOKY,

[laBaTh OLIEHKY NPUOOPEeTEHHOMY OIIBITY.
I[TPEAMETHBIE PE3YJIBTATHL

K xkoHily oOyueHuss B 7 Kjgacce OOyuarOIIUHACS TIO/MyUUT C/IeAYIOIIMe TpeIMeTHbIe
pe3yJIbTaThl:

Yucria ¥ BEIMUC/IEHUS

BbImonHATb, coyeTasi yCTHble W MHUCbMEHHbIE TIPUEMBI, apudMeTHUecKue AeWCTBUSI C
palLMOHAILHBIMU YKC/IAMH.

HaxomuTh 3HAuUeHWs] UKMCIOBBIX BBIPD)KEHWH, TMPUMEHSTb pa3HOOOpa3Hble CHOCOObI W
TIPUEMBI  BBIUMC/IEHUS] 3HAUEHWM [JPOOHBIX BBIPDAKEHWM, COJepXKaluX OOBIKHOBEHHbIE U
JecITUUYHbIe TPOOU.

[TepexoauTh OT OJHOM (hOPMbI 3aMKUCH YMCEN K Jpyroil (mpeobpa3oBbIBaTh AECATHUHYHO
JpoOb B OOBLIKHOBEHHYIO, OOBIKHOBEHHYIO B JIeCAATUUHYIO, B UYaCTHOCTU B OECKOHEUHYIO
JeCSITUYHYIO IPOOB).

CpaBHUBATh | YIIOPSIOUMBATh PallMOHATBHBIE UHC/IA.

OKpyrJiATh UrcIa.

BBIMOMHATL MPUKUJKY U OLIEHKY pe3yJibTaTa BbIUMC/IeHWH, OLIeHKY 3HaueHU YKMCIOBBIX
BbIpa)XeHUH. BBITIOHATD EHCTBUS CO CTETIeHSIMU C HaTypa/lbHBIMU TI0Ka3aTeISIMU.

[TpuMeHSITh TIPU3HAKY [IETUMOCTH, PA3/I0’KeHHe Ha MHOXKUTETA HaTyPalbHbIX UHCEJT.

Pemiate TPaKTUKO-ODUEHTUPOBAHHbIE 33/laud, CBs3aHHbIe C OTHOIIEHHWEM BeJUYMH,
TIPOTIOPIIMOHA/ILHOCTBIO BEJTMUUH, MPOI[eHTaMH, HHTEePIIPETUPOBATh Pe3y/IbTaThl PEIlleHUs 3a/1au

C y4ETOM OTpaHUUEHHH, CBS3aHHBIX CO CBOMCTBAMM PaCCMaTPHBaeMbIX 00EKTOB.



AnreGpanyecKuie BEIDAKEHHS

Hcronp30BaTh anrebpanyecKyr0 TEPMUHOJIOTHIO U CUMBOJIUKY, TIPUMEHSITh €€ B TIPOLiecce
OCBOEeHHs yueOHOro MaTepHara.

HaxoauTb 3HaueHusi OyKBeHHbBIX BbID&)KEHWH MPU 3a/laHHbIX 3HAUEHUSIX NTepeMeHHbIX.

BrirosiHATE ipeoOpa3oBaHMs 11e/10T0 BBIP@KEHHUS] B MHOTOUJIEH TIPUBeZeHHeM TMOJ00HBIX
C/laraeMbIX, pacCKpbITHEM CKOOOK.

BBINO/HATE YMHOXKEHHe OJJHOWIeHa Ha MHOrOWwIeH M MHOrouseHa Ha MHOTOYJIeH,
NpUMeHsTh (hopMyJIbl KBaJpaTa CyMMbI U KBafipaTa pasHOCTH.

Ocy1ecTB/IATh pasio)kKeHre MHOTOWIEHOB Ha MHOKUTEIM C TOMOLIbI0 BbIHECEHUS 3a
CKOOKM 00111ero MHOXKHTeJIs, TPYINIMPOBKU CJlaraeMbIX, MPUMeHeHHs] OpPMYJ COKpaIlEHHOTO
YMHOKEHUSI.

[IpumeHsTh TMpeoOpa3oBaHMsl MHOTOUJEHOB [/Ii DeIIeHWs pas3/luuHbIX 3aZau U3
MaTeMaTHKH, CMe>XXHbIX TIPeZIMeTOB, U3 peaslbHOM MPaKTUKHU.

Wcronp30BaTh CBOWCTBA CTereHel C HaTypaJbHBIMU TI0Ka3aTessiMU /1S TpeoOpa3oBaHust
BbIDa)KEHUH.

YpaBHeHUs U HepaBeHCTBa

Periath /ivHelHble ypaBHeHUs] C OJHOW IepeMeHHOM, MpUMeHssl MpaBuia repexoja OT
WCXOJHOTO YpaBHEHHWs K pPaBHOCH/IbHOMY eMmy. IIpoBepsTb, SIBAsSETCS JIA UKUCIO KOPHEM
ypaBHeHMs.

[TpumeHsTh rpadryeckrie MeTO/Ibl TPU pellieHUH TMHeHHbIX YpaBHEeHUM U UX CUCTEM.

[To6upaTh pUMepHI Map Ykuces, sIBJSIOLIUXCS pellieHueM JTMHEeHHOT0 ypaBHeHHsI C IBYMsi
repeMeHHbIMH.

CTpouTh B KOOPAMHATHOW TUIOCKOCTH TpayK J/MHEMHOrO0 YpaBHEHUsS C JABYMS
riepeMeHHbIMHU, TI0/b3YsICh I'PpaKOM, IPUBO/IUTH PUMephI pellleHus] YpaBHeHHsI.

Pemiate cucTembl ABYX JIMHEMHBIX YpaBHEHUU C JByMs TepeMeHHbIMH, B TOM UHC/Ie
rpaduuecky.

CocTaBidTh W pellaTb JMHeWHOe ypaBHeHHWe WM CUCTeMY JMHeWHBbIX ypaBHEHHH I10
YCJIOBUIO 3a/laud, WHTEepPIIPeTHpPOBaTh B COOTBETCTBUM C KOHTEKCTOM 3a/jaud TIOJy4YeHHBIN
pe3ybTar.

DOyHKUMHU

M300pakaTh Ha KOODJWHATHOM TIPSIMOM TOUKHM, COOTBETCTBYIOIIWE 3a/JaHHBIM
KOOp/IMHATaM, JIyud, OTpe3KH, WHTepBajbl, 3alyChiBaTh UWCJIOBbIe TPOMEXYTKH Ha
anreOpanuecKkoMm si3bIKe.

OtMeuaTb B KOOPJWHATHOW IUIOCKOCTH TOUKH IO 3a/laHHbIM KOOpPZAMHATaM, CTPOUTH
rpavku MHenHbIX QyHKUMA. CTpouTh rpadvK pyHKUMU y = [X|.

OmnucbiBaTh C TOMOIIBI0 (DYHKLUMN H3BeCTHble 3aBUCUMOCTH MEX[Y BeTUYMHaMMU:
CKOpOCTb, BpeMsl, pPacCTOsiHUe, L|eHa, KOJMYeCTBO, CTOMMOCTb, MPOU3BOJUTENBHOCTb, BpeMs,
00BEM paboTHI.

HaxoauTb 3HaueHre (yHKLIMY 110 3HaUeHHI0 eé apryMeHTa.

[Tonnmare rpaduueckuii crioco0 TMpeAcTaB/ieHUs W aHaau3a MHGOPMALMH, W3B/IeKaTh U
VHTepIpeTUPOBaTh MH(POPMaLMIO 13 TPaUKOB peabHbIX MTPOLIECCOB U 3aBUCUMOCTEM.



K konmy oOyuenusi B 8 kmacce oOyyarOUMiACS TOMYYWT C/IeAYIOIHe TIpeJMeTHbIe
pe3y/bTaThl:

Uuicna ¥ BEIUMC/IEHUs

Vcnonb30BaTh Hava/bHble TPeJCTaB/Ie€HHS O MHOXXECTBe [1elCTBUTE/NbHbIX uWcen s
CpaBHEHMS], OKDYTIJIeHHUSI W BBIUMC/IEHWM, W300paXkaTb [AeHCTBUTE/bHBbIE UMC/a TOUKAMH Ha
KOOpPJVMHATHOM NPSIMOM.

[IpuMeHATb TIOHATHE apyU(MeTHUYeCcKOro KBaJpaTHOTO KOPHS, HaxO[UTh KBaZpaTHbIe
KOPHH, UCII0JTb3YSs TIPU HeOOXOIUMOCTH Ka/IbKYJISITOP, BBITIOMHATL ITpeobpa3oBaHus BbIDAyKeHUH,
CojleprKalluX KBajipaTHble KOPHU, UCTIO/Ib3Yys CBOMCTBA KOPHEM.

Vcrnonb3oBaTh 3amucd OOMBIIMX W MajibIX UKMCEI C TOMOIIbIO JeCITUYHBIX Apobeir u
crenieHeii uncia 10.

AJreGpanyeckuie BEIDOKEHUS

[TpuMeHSTh TIOHATHE CTEeeHW C I[eJIbIM TI0Ka3aTesleM, BBITIOHATL TpeoOpa30BaHuUs
BbID@KEHUM, COZlepXKall[iX CTeTeHU C Lie/ibIM MT0Ka3aTeseM.

BLIMOMHATL TOXKJECTBeHHBIe TMpeo0pa30BaHUsl paljMOHATbHBIX BLIpaXXKEHHWH Ha OCHOBE
TIPaBWUJI IeCTBUIM Ha/Jl MHOTOUIeHaMH U anredpanuyecKuMH JIpOOSIMU.

PackazibiBaTh KBa/IpaTHbIN TPEXUIEH HA MHOYKUATEJTH.

[MpumeHsiTh TipeoOpa30BaHUs BBIDA)KEHWM /711 PellleHWsi pa3/UuHbIX 3a7ad W3
MaTeMaTUKH, CMe)KHBIX TIPeJMEeTOB, U3 peasibHOM MPaKTHUKU.

YpaBHeHUs U HepaBeHCTBa

Pemath MHelMHbIe, KBaZIpaTHbIe ypaBHEHHUsI U pallMOHa/IbHbIE YPaBHEHUs, CBOSAIIMECS K
HUM, CUCTeMbI /IByX YPaBHEHUM C ABYMs lepeMeHHbIMHU.

[IpoBOAWTH MpOCTeMIlIie UCCIeJ0BAHNUS YPDABHEHUH U CUCTEM YpPaBHEHHWM, B TOM UYHCJIe C
npyUMeHeHHeM rpaduuecKux Tpe/icTaB/leHui (yCTaHaBIMBaTh, WMeeT JIM ypaBHeHHEe WJIU
cucTeMa ypaBHEHUI pellieHUs], e/ UMeeT, TO CKOJIbKO, U TIpoyee).

[TepexoauTh OT COBeCcHOW (OPMY/IMPOBKU 3alauMl K eé aireOpanyeckod MOJeNH C
TIOMOIIbI0  COCTABJ/IEHWSI yPaBHEHWsS WM CUCTeMbl YpaBHEHHWH, WHTepPIPeTUpoBaTh B
COOTBETCTBUH C KOHTEKCTOM 3a/lauM TMOTyUeHHbBIN pe3y/bTar.

[TpyMeHSITb CBOMCTBA UMC/IOBBIX HEpaBEHCTB [I/Isl CDaBHEHUsI, OL|eHKH, pelllaTh JIMHelHbIe
HepaBeHCTBa C O/IHOM TepeMeHHOM W HX CUCTeMbl, JaBaThb IpaduuecKyr0 WIIHOCTPALUI0
MHO>KeCTBa pellleHHi HepaBeHCTBa, CUCTeMbI HEPaBEHCTBR.

DyHKIMHU

[MoHumMaTb U  UCMHOMb30BaTh (YHKILUOHAJbHbIE TIOHATUSI U fA3bIK  (TEPMUHBI,
CUMBO/IMUECKHe 0003HaueHus1), OMpe/ieisiTh 3HaueHWe (YHKLIMK TI0 3HAUEHWIO apryMeHTa,
onpejieIsiTb CBOMCTBA (PYHKIMU 110 eé rpaduKy.

CtpouTs rpadvku 37ieMeHTapHbIX (PYHKIUH BU/Ja:

y = k/x, y = x2, y = x3,y = |x|, y = VX, OrMCBIBaTh CBOWCTBA YMCIOBOi DYHKIJUHU IO €&
rpauky.

K xoHiy oOyueHuss B 9 Kmacce oOyuaromuidcsi TONyUUT C/IeAYIOIIUe TpeJMeTHbIe
pe3y/bTaThl:



Uncsia ¥ BEIMUC/IEHUS

CpaBHUBATh U YIOPS0UMBaTh palliOHa/IbHbIe U UPpallMOHA/IbHbIE YMCIa.

BbInosiHATE apu@meTruecKre JeiCTBUSI C PALMOHA/TbHBIMU YKC/aMH, CcOYeTasi YCTHbIe U
MYMCbMeHHbIe TIPUEMBI, BBITIOJIHATH BHIUKMC/IEHUS C MPPaLOHA/IbHBIMU UM C/IaMHU.

HaxoauTh 3HaueHusi cTereHel C LieJbIMUA TTOKa3aTeasiMU U KOPHe, BBIUKC/ISTh 3HauUeHUs
YMCJIOBBIX BhIpaXKEHUM.

OKpyr/ifTh [eWCTBUTE/bHbIE YKCJIa, BBINOMHATH MNPUKUIKY pe3yJbTaTa BbIUMC/IEHHWH,
OLIeHKY YMCJ/IOBBIX BbIpa)KEHHUH.

YpaBHeHUs U HepaBeHCTBa

Pemmath /nMHelHble W KBaJpaTHble ypaBHEHHs, YpaBHEHWs, CBOASIHECS K HUM,
npocTeiiive ApoOHO-pal[MOHAIbHbIE yPaBHEHMUS.

Pemath cucTtembl ByX JIMHEWHBIX YpaBHEHWW C ABYMs NePeMEeHHbIMU W CUCTeMbI ABYX
ypaBHeHU, B KOTOPBIX OFJHO ypaBHeHHe He SIB/ISIeTCsl TMHeUHbIM.

Pemate TeKCTOBble 3a/jaud anreOpanyecKuM CIIOCOOOM C TIOMOILBIO COCTaBJ/IEHUS
yPaBHEHUs WU CUCTeMbI JBYX ypPaBHEHHUH C IByMsi TlepeMeHHBIMU.

[TpoBOAUTHL TIpOCTeMIIIME UCC/IeZIOBAHUS YPaBHEHUN U CUCTEM ypaBHEHUM, B TOM UHC/e C
rpuMeHeHWeM rpaduueckux TMpefcTaBieHui (ycTraHaBIMBaTh, WMeeT JId ypaBHeHWe WU
CUCTeMa ypaBHEeHUI pellieHus], eC/ii UMeeT, TO CKOJIbKO, U TIpoyYee).

Pemiate /iMHelMHble HepaBeHCTBA, KBaZlpaTHbIe HepaBeHCTBA, M300paXkaTb pellleHre
HepaBeHCTB Ha YMC/I0BOM TIPSIMOM, 3aIlMChIBATh pellieHre C TTOMOILbI0 CMBOJIOB.

Pemmath cucTemMbl JIMHEMHBIX HEPAaBEHCTB, CHUCTeMbl HepaBeHCTB, BK/IHOYAOIIIMe
KBQ/[paTHOe HEpaBeHCTBO, M300pa)kaTh pellleHHe CUCTeMbl HEPAaBeHCTB HA YMC/IOBOW TIPSMOM,
3aMMChIBaTh pellleHre C TOMOILbI0 CMBOJIOB.

HVcnosib30BaTh HEpaBeHCTBA TIPU pellieHnH Pa3/IuYHbIX 3a/au.

DyHKIMMU

Pacrio3HaBaTh (GYHKIMM U3yUeHHbIX BUIOB. [I0Ka3bIBaTh CXeMaTUUeCKH PACIIO/IOXKeHKe Ha

KOOpPJMHATHOM TUIOCKOCTU rpauKoB GyHKLMM BUa: y = kx, y = kx + b, y = k/x, y =ax2 + bx +

¢, ¥ =x3,y = \X, y = /x/, B 3aBUCHMOCTH OT 3HaueHHil KO3((HLUEHTOB, OMKCHIBATH CBOICTBA

(byHKLMH.

Crpoutb U n300pakaTh CXeMaTHueCKu rpadyKd KBaZipaTUUHBIX (YHKLUNA, OMMUCHIBATb
CBOMCTBA KBa/IpaTUYHbIX (DYHKLUI 10 UX rpadrKam.

PacriosHaBaTh  KBaZjpaTMuHy!0 (yHKUMIO 10  (opmy/ae, TMPUBOJWUTb MPHUMepbI
KBa/IpaTUUHBIX (YHKLMI U3 peanbHOM )XU3HH, (PU3UKH, TeOMETPUU.

YucioBbIe NIOC/IeA0BATe/ILHOCTH Y IPOrPeCcCru

Pacrio3HaBaTh apr(MeTUUeCcKyr0 ¥ reOMeTpUUeCcKyr0 TIPOTPecCHU TIPH pasHbIX Crocobax
3a/laHusl.

BBINOMHATE BBIYMC/IEHUSI C WCIO/Ab30BaHWEM (OPMy/ N-rO 4aeHa apyu(MeTHUeCcKOW Y
reoMeTpUUYeCKON NPOrpeccui, CyMMbI IIePBbIX N YJIEHOB.

M300pa>kaTh usieHbI 110C/IeJ0BaTe/IbHOCTH TOUKaMH Ha KOOPMHATHOM ITJIOCKOCTH.



Periath 3a4a4yM, CBfA3aHHBI€ C UHMC/JIOBBIMHU I10C/T1e40BATE/IbHOCTAMHA, B TOM UMC/Ie 3aJ4a4n

13 peasibHOM >KU3HMU (C UCTIOb30BaHUEM Ka/lbKYJ/IITOpa, LIMPPOBBIX TEXHOJIOTH).



TEMATUYECKOE ITJTAHNPOBAHUE

7 KITACC
Ko/muectBo yacoB
JneKTpoHHEBIe (L(POBLIE)
Ne i/ HavMeHoBaHMe pa3/je/ioB ¥ TeM IPOrpaMMEI Kourponmeeele  IIpakTuueckue
Bcero obpa3zoBare/bHbIE PeCypChl
paboTsl paboTs!
{ Uucna v BbluMC/IeHrs. PalioHanbHbIe 9c 1 bubmoreka LIOK
4yucia https://m.edsoo.ru/7f415b90
bubnmoreka [JOK
2 Anrebpanueckyie BbIpayKeHHs 27 1
https://m.edsoo.ru/7f415b90
bubmmoreka IIOK
3 YpaBHeHUs U HEPaBeHCTBa 20 1
https://m.edsoo.ru/7f415b90
bubmmoreka IIOK
4 Koopaunatsl u rpadguku. OyHKLIKN 24 1
https://m.edsoo.ru/7f415b90
bubnmoreka [JOK
5 [ToBTOpEHUe 1 06006IIEHHE 6 1
https://m.edsoo.ru/7f415b90
OBIIEE KOJIMYECTBO YACOB I10 ITTPOIT'PAMME 102 5 0




8 K/IIACC

Ko/muectBo yacoB
JneKTpoHHEBIe (L(POBLIE)
Ne i/ HavMeHoBaHMe pa3/je/ioB ¥ TeM IPOrpaMMEI Kourponmeeele  IIpakTuueckue
Bcero obpa3zoBare/bHbIE PeCypChl
paboTsl paboTs!
bubmoreka LJOK
1 Uucina v Belurc/ieHus. KBagpaTHbie KOpHU 15
https://m.edsoo.ru/7f417af8
5 Uucna v Beiurcsienus. CTerneHsb C Le/ibIM ; bubnmoreka [JOK
roKa3arejemM https://m.edsoo.ru/7f417af8
3 Anrebpanueckue BbIpaKeHUSI. . 1 bubmoreka [JOK
KBagpaTHbiii TpéxusieH https://m.edsoo.ru/7f417af8
4 Anrebpanueckue BbIpaKeHUSI. is 1 bubmoreka [JOK
Anrebpanueckasi po0Ob https://m.edsoo.ru/7f417af8
c YpaBHeHVs U HepaBeHCTBa. KBajpaTHble 15 1 bubmoreka LIOK
ypPaBHeHUs https://m.edsoo.ru/7f417af8
5 YpaBHeHus U HepaBeHCTBa. CUCTEMBI 13 bubmoreka [JOK
ypaBHeHU https://m.edsoo.ru/7f417af8
bubnmroreka [JOK
7 YpaBHeHus U HepaBeHcTBa. HepaBeHcTBa 12 1
https://m.edsoo.ru/7f417af8
bubmoreka [JOK
8 @yHKUMU. OCHOBHBIE [TOHATUA 5
https://m.edsoo.ru/7f417af8
bubmoreka [JOK
9 ®ynHkuuK. YncnoBble GyHKLNN 9
https://m.edsoo.ru/7f417af8
bubmmoreka LIOK
10 [ToBTOpeHue 1 06001IeHIe 6 2
https://m.edsoo.ru/7f417af8




OBIIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 102



9 KJITACC

KommuectBo uacoB

JneKTpoHHEBIe (L(POBLIE)
Nen/m  HaumeHoBaHMe pa3/je/ioB ¥ TeM IPOrpaMMEI Konrpormbaele  [IpakTuueckue
Bcero obpa3zoBare/bHbIe PeCypChl
paboTsI paboTs!
1 Yucsna v BblUKMC/IeHus. [JercTBUTe/bHbIe 3 bubmioteka LIOK
4yucia https://m.edsoo.ru/7f419d08
5 YpaBHeHVs U HepaBeHCTBA. Y PaBHEHUS C 14 1 bubnmoreka [JOK
O/IHOM TIepeMeHHOM https://m.edsoo.ru/7f419d08
3 YpaBHeHus U HepaBeHCTBa. CUCTEMBI 14 1 bubmoreka [JOK
ypaBHeHU https://m.edsoo.ru/7f419d08
bubmoreka [JOK
4 YpaBHeHus U HepaBeHCTBa. HepaBeHCTBa 16 1
https://m.edsoo.ru/7f419d08
bubnmoreka [JOK
5 DyHKLU 16 1
https://m.edsoo.ru/7f419d08
bubmoreka [JOK
6 HucnoBsble TI0C/Ie10BaTE/IbHOCTH 15 1
https://m.edsoo.ru/7f419d08
; [ToBTOpeHMWe, 06001jeH1e, CHCTeMaTH3aI[Us 18 . bubnmoreka [JOK
3HaHMUH https://m.edsoo.ru/7f419d08
OBIIEE KOJIMYECTBO YACOB I10 ITTPOT'PAMME 102 6 0







I[TOYPOUHOE ITVTAHUPOBAHHUE

7 KITACC
Ko/muecTso yacos
Hara J/eKTpOHHbIE I POBLIe
Ne /i Tema ypoka KonTposHBIe ITpakTHYeckue
Bcero u3ydyeHusi  obOpasoBare/bHbIE PeCypChI
paboTsl paboTsI
{ [ToBTOpPEHWE OCHOBHBIX MOHATUN 1
Kypca MaTeMaTHKu 5,6 K1accoB
5 [ToBTOpEHME OCHOBHBIX IMOHATUN 1
Kypca MaTeMaTUKHU 5,6 K/1acCcoB
3 [ToBTOpPEHWE OCHOBHBIX MOHSATUN 1
Kypca MaTeMaTUKHU 5,6 K/1acCcoB
4 BxoaHast KOHTpoJibHast paboTa 1 1
5 ITonsiTMe pallOHAILHOTO YKCJIa 1
6 ApudmeTnueckue JeUCTBUS C {
palMoHaIbHBIMU YU C/IaMHU
; ApudmeTrueckue AeNCTBUSA C 1
paLMoHaIbHBIMU YU C/IaMU
g ApudmeTnueckue JeiCTBUS C {
palMoHaIbHBIMU YU C/IaMHU
9 ApudmeTnueckue JeiCTBUS C 1
palMoHaIbHBIMU YHUC/IaMU
10 ApudmeTrueckue JeiCTBUS C 1

PallMOHA/IbHBIMU YU C/IaMH




CpaBHeHUe, yIiopsiouMBaHye

= paLMOHa/TbHBIX YKCesT
CpaBHeHHUe, yIiopsil0uMBaHye

12 paLOHa/IbHBIX YKCesT
CreneHb C HaTypaJbHbIM bubmoreka [JOK

13 rI0Kas3arejeM https://m.edsoo.ru/7f4211de
CreneHb C HaTypaJbHbIM bubnmoreka LJOK

14 M0Ka3arejaemM https://m.edsoo.ru/7f421382
CreneHb C HaTypabHbIM bubmoreka [JOK

15 roKasarejem https://m.edsoo.ru/7f42154e
CreneHb C HaTypabHbIM bubmoreka [JOK

16 roKasarejemM https://m.edsoo.ru/7f4218be
PerieHre OCHOBHBIX 33/ja4 Ha JIpo0OH,

17 TMPOLIEHTHI U3 pealTbHOU NPaKTUKU
PeliieHre OCHOBHBIX 33/ja4 Ha JIpo0OH,

18 TMPOLIeHThI U3 pealbHOM NMPaKTUKU
PernreHre OCHOBHBIX 33/ja4 Ha J[po0OH,

19 TMPOLIEHTHI U3 pealTbHOU NPaKTUKU
[1pu3HaKu AeMMOCTH, Pa3/i0XKeHust

20 Ha MHO>KUTE/IM HaTypasbHbIX YMCe
[1py3HaKu e IMMOCTH, Pa3/i0KeHust

21 Ha MHOXXUTeJIM HaTypaJ/IbHbIX UnCes

2 PeasnbHble 3aBrucumocTu. [Ipsamas u

obparHasi MPOTIOPI[MOHATEHOCTH




Peanbhble 3aBucumoctu. [Ipsmas u

23
obpaTHasi MPOIOPI[MOHATLHOCTH
24 PeanbHbie 3aBucumoctu. Ipsmas u
obparHasi MPOTIOPLMOHATbHOCTH
- KoHntposnbHast paboTa 1o Teme
"ParjvoHanbHbIe yncia"
bubnmoreka LJOK
26 bykBeHHbIe BbIpakeHusI
https://m.edsoo.ru/7f41feec
27 DopMyiibl
28 DopMyiibl
29 ITepemenHsle. [lonycTumeble
3HaueHUsl repeMeHHbIX
[Tpeobpa3oBaHue OYKBEHHBIX
. bubnmoreka [JOK
30 BBbIDa)KeHUH, PaCKPbITHE CKOOOK U
https://m.edsoo.ru/7f41fafa
TIpYBe/ieHHe TIOZ00HBIX ClaraeMbIX
[Tpeobpa3oBaHue OYKBEHHbIX
. Bubmoteka LIOK
31 BBIP@)KEHUH, paCKpbITHe CKOOOK 1
https://m.edsoo.ru/7f41£d70
TipUBe/ieHre TI0J0OHBIX CTaraeMbIX
[Tpeobpa3oBaHue OYKBEHHbIX
32 BBbIDa)KEHUH, PACKPBITHE CKOOOK M
TipYBe/ieHre TI0J00HbIX C/laraeMbIX
[Tpeobpa3oBaHre OYKBEHHBIX
33 BBID@KEHUH, pacKpbITHE CKOOOK 1
TipYBe/ieHre TI0JJ00HbIX C/laraeMbIX
34 CBOWCTBa CTelNeHU C HaTypaJlbHbIM bubmoreka LIOK




IoKa3arejiemM https://m.edsoo.ru/7f421382
35 CBoIiCTBa CTeleHU C HaTypalbHbIM bubmmoreka [JOK
TIoKa3aTejieM https://m.edsoo.ru/7f42154e
36 CBOIICTBa CTelNeHU C HaTypalbHbIM bubmoreka [JOK
rI0Kas3arejeM https://m.edsoo.ru/7f4218be
bubnmmoreka [JOK
37 MHorouseHbl
https://m.edsoo.ru/7f42276e
bubmoreka [JOK
38 MHorousieHbl
https://m.edsoo.ru/7f422930
39 CroxkeHue, BbIUWUTaHUE, YMHOXKEHHe bubmoreka [JOK
MHOT'OY/IEHOB https://m.edsoo.ru/7f422af2
40 CrioxeHue, BelUWTaHUe, YMHOXKeHHe bubnmoreka LJOK
MHOT'OU/IEHOB https://m.edsoo.ru/7f422cc8
A1 CrnoxkeHue, BbIUUTaHUE, YMHOXKEHHEe bubmoreka [JOK
MHOT'0UY/IEHOB https://m.edsoo.ru/7f422fca
42 CrioxeHue, BbIUWTaHUE, YMHOXKeHHe bubnmoreka [JOK
MHOT'OU/IEHOB https://m.edsoo.ru/7f423182
43 ®opMyibl COKpALLIEHHOTO Bubmoreka LIOK
YMHOXXeHUsI https://m.edsoo.ru/7f42432a
4 @opMmyJibl COKpaLEHHOIO bubnuoreka LIOK
YMHOXKEHUSI https://m.edsoo.ru/7f42464a
A5 @opMmyJibl COKpALEHHOTO bubmoreka LIOK
YMHOKeHUS https://m.edsoo.ru/7f424c12
46 @opMyJibl COKPALEHHOTO bubmioreka LJOK




YMHOXXeHUSsI https://m.edsoo.ru/7f424£d2
47 @opMyJibl COKPALEHHOTO bubmmoreka [JOK
YMHOKEHUS https://m.edsoo.ru/7f4251d0
48 PasznoxeHve MHOrOU/IeHOB Ha bubmoreka [JOK
MHOXXUTE/IN https://m.edsoo.ru/7f423312
49 PasnokeHre MHOTOWIEHOB Ha bubnmmoreka [JOK
MHOKUATEJIN https://m.edsoo.ru/7f4237fe
50 PasnoxeHre MHOrOU/IeHOB Ha bubmoreka [JOK
MHOXXUTE/IU https://m.edsoo.ru/7f4239de
c1 Pa3no)keHre MHOrOUIEHOB Ha
MHOXXUTEN
- KonTponbHast paboTa 1o Teme
" Anrebpanueckue BbIpaXkKeHUs "
YpaBHeHue, nipaBuia
53 ripeoOpa30BaHus ypaBHEHUS,
PaBHOCUJILHOCTb ypaBHEHUH
JIuHelHOe ypaBHeHUe C OJHOU
54 repeMeHHOM, pellleHre TMHeMHbIX
ypaBHEHUU
JIuHeliHOe ypaBHeHUe C OHOU
55 repeMeHHOM, pellleHre JTMHeHHBIX Bubanorexa LIOK
. https://m.edsoo.ru/7f420482
ypaBHeHUM
JIuHeliHOe ypaBHeHUe C OFHOU
56 NepeMeHHOM, pellleHre JTMHeHHbIX

ypaBHeHUM




Peruienue 3az1au ¢ moMoLLbr0

bubmoreka LJOK

> ypaBHeHU https://m.edsoo.ru/7f42064e
cg Pemienue 3aau ¢ TOMOILLIBIO bubmmoreka [JOK
ypaBHEeHU https://m.edsoo.ru/7f420806
cg Pelienue 3az1au ¢ moMolrLbr0 bubmoreka [JOK
ypaBHeHU https://m.edsoo.ru/7f4209a0
60 Pemienue 3aau ¢ TOMOILIBIO bubnmoreka LJOK
ypaBHeHU https://m.edsoo.ru/7f420e6e
61 JIuHeliHOe ypaBHeHUe C IBYMs bubmoreka [JOK
repeMeHHBIMU U ero rpaduk https://m.edsoo.ru/7f427c32
- JIuHeliHOe ypaBHeHUe C IBYMs bubmoreka [JOK
repeMeHHBIMU U ero rpaduk https://m.edsoo.ru/7f427e8a
63 CucTema IByX JTMHENHbBIX bubmoreka LIOK
yYPaBHEHWH C ABYMSI TTlePeMEHHbIMU https://m.edsoo.ru/7f42836¢
64 Cucrema [IByX JTMHENHBIX
ypaBHeHUH C IBYMsl TlepeMeHHbIMU
65 CucTema IByX JTMHENHbBIX
ypaBHeHUH C AByMs lepeMeHHbIMU
66 Cucrema IByX JTMHENHBIX
yPaBHeHUH C IBYMsl TlepeMeHHbIMU
. bubmoreka [JOK
67 Peluienue cucrem ypaBHeHUN
https://m.edsoo.ru/7f4284de
. bubmoreka LIOK
68 Perrenvie cucreM ypaBHeHUM

https://m.edsoo.ru/7f42865a




bubmoreka LJOK

* Pettieriue CHCTeM ypaHeHiH https://m.eds00.r/7f4287d6
70 PellleHre cructeM ypaBHeHUN
71 Pemmenue cucrem ypaBHeHUM
7 KonTponbHast paboTa 1o Teme bubnmmoreka [JOK
"JIuHeliHble ypaBHeHUS" https://m.edsoo.ru/7f421044
73 KoopuHaTta TOUKY Ha TIPSIMOM Bubmuorexa LIOK
https://m.edsoo.ru/7f41de76
74 UucnoBsle IPOMeXYTKH Bubmuorexa LIOK
https://m.edsoo.ru/7f41dff2
75 UucnoBsle IPOMeXYTKH
76 PaccrosiHie MexxJy AByMsl TOUKaMH
KOOpJJMHaTHOW NIPSIMOM
- PaccTosiHie MeX/ly AByMsI TOUKaMU
KOOp/JMHAaTHOW MPSIMOM
78 [IpsiMoyrosibHast cucTemMa KOOpJyHaT Bubmoteka LIOK
Ha IIJIOCKOCTHU https://m.edsoo.ru/7f41el6e
79 [IpsiMoyrosibHast cucTemMa KOOpJyHaT Bubmoteka LIOK
Ha IIJIOCKOCTHU https://m.edsoo.ru/7f41e42a
80 [Tpumepsl rpaukoB, 3a/JaHHBIX bubmoreka LJOK
¢dhopmynamu https://m.edsoo.ru/7f41e8a8
81 [TpumepsI rpadMKOB, 3a/jJaHHBIX bubnuoreka LIOK
dbopmysiamu https://m.edsoo.ru/7f41ed80
82 [Tpumeps! rpaukoB, 3a/JaHHBIX




bopmynamu

UreHue rpavKOB peanbHbIX

bubmmoreka [JOK

83
3aBUCHMOCTeHN https://m.edsoo.ru/7f41ea24
a4 UYreHue rpaMKOB peanbHbIX
3aBUCHMOCTeN
bubnmmoreka [JOK
85 [MousTHE QYyHKLIK
https://m.edsoo.ru/7f41ef06
86 I'paduk QyHKLN
. . bubmoreka [JOK
87 CroticTBa QyHKLMI
https://m.edsoo.ru/7f41f078
. . bubnmoreka LJOK
88 CBoiicTBa QpyHKLMH
https://m.edsoo.ru/7f41f1fe
bubmoreka [JOK
89 JIuHeliHast QyHKLIYS https://m.edsoo.ru/7f42728
2
. bubnmoreka [JOK
90 JIluneliHas QyHKUYSA
https://m.edsoo.ru/7f427412
o1 [TocTtpoenue rpagyka TMHENHON Bubmoteka LIOK
byHKIMH https://m.edsoo.ru/7f426d1e
90 [TocTpoenue rpagvika TMHEMHON
byHKIMHM
93 I'paduk pyHkumu y =[X|
94 I'padvk PyHkIMU y =|X|
95 KonTtposnbHast pabora o reme bubmoreka LIOK




"KooparHaTbl ¥ rpaduKu.
®ynkuuu" / Bcepoccuiickas

rpoBepoyYHasi pabota

https://m.edsoo.ru/7f41f50a

WToroeast KOHTpOJIbHast pabora /

N bubmioTeka LIOK
96 Bcepoccuiickasi mpoBepoyHast
https://m.edsoo.ru/7f429c6¢
paborta
[ToBTOpPEHWE OCHOBHBIX MOHATUU U
97 MeTOZ0B Kypca 7 KJjacca,
000011IeH1e 3HAHUH
[ToBTOpPEHNE OCHOBHBIX MMOHSTHM U
bubmoreka [JOK
98 MeTO/IOB Kypca 7 Kjacca,
. https://m.edsoo.ru/7f429£32
0060011[eHIe 3HAHUHN
[ToBTOpEHNE OCHOBHBIX MMOHSATHI U
bubmoreka [JOK
99 MeTO/0B Kypca 7 KJjacca,
. https://m.edsoo.ru/7f42a0e0
000011[eHIe 3HAHUHI
[ToBTOpPEHWE OCHOBHBIX MOHATUN U
100 MeTO/0B Kypca 7 KJjacca,
0000111eH1e 3HAHUH
[ToBTOpPEHNE OCHOBHBIX MMOHSTHM U
bubmoreka LJOK
101 MeTO/IOB Kypca 7 Kjacca,
. https://m.edsoo.ru/7f42a27a
000011[eH1e 3HAHUHI
[ToBTOpEHWE OCHOBHBIX IMOHSATHH U
bubmoreka LIOK
102 MeTOZ0B Kypca 7 KJacca,

060011[eH1e 3HAHUM

https://m.edsoo.ru/7f42a900




OBIIEE KOJIMYECTBO YACOB I10
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8 K/IIACC

KomuecTBO uacoB

Hara J/eKTpOHHbIE I POBLIe
Ne /i Tema ypoka KoHTposbHEIe ITpakTHUYeckue
Bcero u3ydyeHus  obOpasoBare/bHbIE PeCypChl
paboTsl paboTsl

1 [ToBTOpPEHME OCHOBHBIX MOHATUU U 1

MeTO/0B Kypca 7 Kjacca
5 [ToBTOpEHNE OCHOBHBIX MMOHSTHI U 1

MeTO/0B Kypca 7 Kjacca
3 [ToBTOpPEHWE OCHOBHBIX MOHATUU U 1

MeTO/IOB Kypca 7 Kacca
4 BxoaHast KOHTpoJibHast paboTa 1 1

. bubnmoreka LJOK
5 KBazipaTHbIN KOpeHb U3 umncia 1
https://m.edsoo.ru/7f42d452

5 [MousiTHe 06 WppaloHaIbHOM { Bubmoteka LIOK

yucie https://m.edsoo.ru/7f42eaaa
; HecaTuuHble IPUOIVKEHHST 1

VppaLMOHa/IbHBIX YKCes
8 [eiicTBUTe/IbHBIE UMCIIa 1
9 CpaBHeHUe [1eliCTBUTE/IbHBIX UKCes 1
10 CpaBHeHUe [1eHCTBUTEJIbHBIX UKCes 1

ApudmeTrueckuii KBaJipaTHbIN
= KOpEeHb !
12 YpaBHeHue Buja x° = a 1




13 CaoticTBa aprMeTHUeCKUX bubmoreka LJOK
KBa/|paTHBIX KOPHel https://m.edsoo.ru/7f42d862
14 CgoticTBa aprumMeTHyecKux bubmuoreka LIOK
KBa/IpaTHBIX KOpHeM https://m.edsoo.ru/7f42d862
[Tpeobpa3oBaHue UMC/IOBBIX
. bubnmmoreka [JOK
15 BBID&)KEHUH, COZleprKalliux
https://m.edsoo.ru/7f42dd26
KBa/ipaTHbIe KOPHU
[Tpeobpa3oBaHe YUCIOBBIX
. Bubmoteka LIOK
16 BBbIPAXKEHWUH, COJleprKallux
https://m.edsoo.ru/7f42ded4
KBa/lpaTHble KODHU
[Tpeobpa3oBaHue UYMCIOBBIX bubmoreka [JOK
17 BbIpa)kKeHUH, Cojiep>Kalliix https://m.edsoo.ru/7f42e0be
KBaJipaTHble KOPHU https://m.edsoo.ru/7f42e262
bubmmoreka LJOK
18 CrerieHb C 11e/1bIM TIOKa3aTejieM
https://m.edsoo.ru/7f4354a4
CranziapTHas 3anvch yncia.
Pa3mMepbl 00BEKTOB OKPY>KaIOII[ero
19 Mupa (0T 3/1eMeHTapHbIX YaCTHI] [0 bubnmoreka [JOK
KOCMHUECKUX 00HEKTOB), https://m.edsoo.ru/7f436098
JJTUTETbHOCTD TIPOLIECCOB B
OKpYy’KarollieM Mupe
20 CBoliCTBa CTeleH! C LieJIbIM bubnuoreka LIOK
TI0Ka3aTesjieM https://m.edsoo.ru/7f435648
21 CBOWCTBa CTeNeHH C LieJIbIM bubmoreka LIOK

I10Ka3drejieM

https://m.edsoo.ru/7f435648




CBOJICTBa CTeNeHH C LieJIbIM

bubmioteka LIOK

22
rI0Kas3arejieM https://m.edsoo.ru/7f435648
23 CBoJiCTBa CTereHH C LieJIbIM bubmmoreka [JOK
TI0Ka3aTe/ieM https://m.edsoo.ru/7f43599a
24 KBazpaTHbIli TpéxuieH
75 PasnokeHure KBagpaTHOTO bubnmmoreka [JOK
TpéXu/ieHa Ha MHOXKUTEJTH https://m.edsoo.ru/7f42fd38
2% Pasznoxxenue kBagpaTHOrO bubmoreka [JOK
TpExusieHa Ha MHOYKUTeN https://m.edsoo.ru/7f42fd38
KoHntposibHast paboTa 1o TeMam
bubnmoreka [JOK
27 "KBagparHble KOpHU. CTeleHu.
. https://m.edsoo.ru/7f42ec80
KsazpatHblii TpexusieH"
bubnmoreka LJOK
28 Anrebpanueckasi Apobb
https://m.edsoo.ru/7f430382
[omnycTrumbie 3HaUeHUsT
29 IlepeMeHHbIX, BXOALINUX B
anrebpanueckue BbIpaKeHHsI
JonycTrMble 3HaueHUs
30 repeMeHHbIX, BXO/SIUX B
anreOpanyecKre BbIPayKeHUsI
31 OCHOBHOe CBOWCTBO bubmuoreka LJOK
anrebpanyeckoii 1pobu https://m.edsoo.ru/7f4308e6
. bubmoreka [JOK
32 CokparrieHue pobeii
https://m.edsoo.ru/7f430a8a
33 CokpartieHue pobeii bubmoreka LIOK




https://m.edsoo.ru/7f430f44

bubmmoreka [JOK

34 Coxkpaiijenue gpobeit
pat AP https://m.edsoo.ru/7f430f44
CnoxxeHue, BEIUUTaHHE,
bubnmmoreka [JOK
35 YMHOJKEeHUe U JiefieHue
. https://m.edsoo.ru/7f43128c
anrebpanyeckux Apoodeit
CJ1o)keHue, BbIUMTaHUe,
bubmoreka [JOK
36 YMHOJKeHUe U Jie/leHue
. https://m.edsoo.ru/7f4315c0
anredbpanyeckux Apobeit
CnoxxeHue, BEIUUTaHHE,
bubnmoreka [JOK
37 YMHOJKEHUe U JieleHue
. https://m.edsoo.ru/7f4318c2
anredbpanyeckux Apobeit
CnoxxeHue, BEIUUTaHHE,
bubnmoreka [JOK
38 YMHOKEHHE U Jie/leHre
. https://m.edsoo.ru/7f431a20
anrebpanueckux poodeit
[TpeoOpa3oBaHe BeIpaKEHUH,
bubmoreka LJOK
39 CoJIepyKalluX anredpanyecKye
https://m.edsoo.ru/7f43259c
npoou
[Tpeo6Gpa3oBaHue BhIPAXKEHHH,
bubnmoreka [JOK
40 coJiep>Kalux anredbpanyeckue
https://m.edsoo.ru/7f432736
apobu
[Tpeo6Gpa3oBaHue BbIpaKEHUH,
bubmoreka [JOK
41 coJiepXKalux anrebpanyeckue
https://m.edsoo.ru/7f432736
npobu
42 KonTtposnbHast paboTa o reme bubmoreka LIOK




" Anrebpanueckasi Jpoob"

https://m.edsoo.ru/7f431d36

bubmmoreka [JOK
43 KBazipaTHOe ypaBHeHUe
https://m.edsoo.ru/7f42eela
bubmoreka [JOK
44 HermonHoe KBaspaTHOe ypaBHeHMe
https://m.edsoo.ru/7f42eela
bubnmmoreka [JOK
45 HeronHoe kBaZjpaTHOe ypaBHeHUe
https://m.edsoo.ru/7f42eela
46 dopmy/ia KOpHel KBaJpaTHOTO Bubmoreka LIOK
ypaBHeHUsI https://m.edsoo.ru/7f42f158
47 dopmy/ia KOpHel KBaJpaTHOTO BubmoTeka LIOK
ypaBHeHUsI https://m.edsoo.ru/7f42£3f6
48 dopmy/ia KOpHel KBaJpaTHOTO bubnmoreka LJOK
ypaBHEHUSI https://m.edsoo.ru/7f42f5a4
bubmoreka [JOK
49 Teopema Buerta
https://m.edsoo.ru/7f42fef0
bubnmoreka [JOK
50 Teopema Buerta
https://m.edsoo.ru/7f430076
£q PerieHnie ypaBHeHUH, CBOJSLLUXCS Bubmoteka LIOK
K KBa/[paTHbIM https://m.edsoo.ru/7f43c542
£ PerieHne ypaBHeHUM, CBOJSLLUXCS bubnuoreka LIOK
K KBa/[paTHbIM https://m.edsoo.ru/7f43c3d0
- [Mpocretitmme apob6HO- bubmoreka LIOK
paLiOHa/IbHbIE YDaBHEHUS https://m.edsoo.ru/7f4328c6
54 [TpocTeiimuve ApoO6HO- bubmioreka LJOK




palMoHabHble YpaBHEHUS

https://m.edsoo.ru/7f432b6e

55

56

PellieHrie TeKCTOBBIX 3a/1au C
TIOMOIIIbIO KBa/IpaTHBIX YpaBHEHUMN
PemnteHne TeKCTOBBIX 33/1au C

TIOMOLLBIO KBa/IPaTHBIX YPaBHEHNUH

bubmmoreka [JOK
https://m.edsoo.ru/7f42f75c
bubmioTeka LIOK
https://m.edsoo.ru/7f42{8f6

57

58

59

KonTponbHast paboTa 1o Teme

"KBazparHble ypaBHeHUS"

JIuHeliHOe ypaBHeHUe C JByMs
repeMeHHbIMH, ero rpaduk,
TIpUMepHI pellleHrsl ypaBHeHN! B

OeJsibIX YMC/jaax

JInHeliHOe ypaBHeHUe C JByMs
repeMeHHbIMH, ero rpaduk,
TIpUMepHI pellleHrsl ypaBHEeHHH B

OeJsibIX YMcC/jaax

bubnmmoreka [JOK
https://m.edsoo.ru/7f4301f2

60

61

JIuHeliHOe ypaBHeHHE C ABYMSI
riepeMeHHbIMH, ero rpaduk,
TIPUMeEPHI PellieHus] ypPaBHEeHUH B

LeybIX Yruc/iIax

Pelienuve cucreM ABYX JIMHEUHBIX

ypaBHEHI/Iﬁ C AByMs MepeMeHHbIMH

62

63

Perienue crcTteM JByX JIMHEMHBIX
yPaBHEHUH C IByMsl TIepeMeHHbIMU
Perienue crcrteM AByX JIMHEMHBIX

yPaBHEHUH C /IByMsl TIepeMeHHbIMU




64

IIpuMepsl pelieHUs: CUCTeM
He/IMHeUHbIX YPaBHEHUH C IBYMsI

rnepeMeHHbIMH

65

66

[Tpumepsl pellieHys CUCTEM
He/TMHeNHBIX ypaBHeHUN C ABYMsI

rnepeMeHHbIMU

['paduueckast UHTeprIpeTaLus
ypaBHeHUs C ABYMsl [lepeMeHHbIMU
Y CMCTeM JIMHENHBIX YpaBHEHUU C

ABYMS ITepeMeHHbIMU

bubmoreka [JOK
https://m.edsoo.ru/7f43d6d6

67

68

69

['padpuueckasi HTepIIpeTaLUs
ypaBHeHWUsl C IByMs TlepeMeHHbIMU
Y CUCTeM JIMHENHbIX YpaBHEHUM C

JIByMs1 [IepeMeHHbIMU
PenreHne TeKCTOBBIX 3a/1a4 C
TOMOILIBIO CUCTeM ypaBHEHUN
PelieHre TeKCTOBBIX 3aZiau C

TIOMOLLbIO0 CUCTEM YPaBHEHUU

bubnmoreka [JOK
https://m.edsoo.ru/7f43d6d6

70

71

PenrteHne TeKCTOBBIX 3a/1a4 C
TOMOILIBIO CUCTeM ypaBHEHUN
UucioBble HEpaBeHCTBA U UX

CBOICTBA

72

73

YucoBbie HEPaBE€HCTBA U UX

CBOICTBA

HepaBeHCTBO € 0/IHOV TTlepeMeHHOM1




JIuHeliHble HepaBeHCTBA C OHOU

bubmoreka LJOK

74
repeMeHHOH U KX pelleHne https://m.edsoo.ru/7f42c692
75 JIuHeliHble HepaBeHCTBA C OJJHOM bubmmoreka [JOK
riepeMeHHOM U UX pellleHue https://m.edsoo.ru/7f42c840
76 JIuHeliHble HepaBeHCTBA C OHOU
TepeMeHHOM U UX peLleHue
- CucTeMbl TMHENHBIX HEPaBEHCTB C bubnmoreka LJOK
O/IHOM TIepeMeHHOM U UX pellleHue https://m.edsoo.ru/7f42cb88
78 CucTreMbl TMHEMHBIX HEPaBEHCTB C Bubmoreka LIOK
O/JHOM TIepeMeHHOM 1 UX pelleHre https://m.edsoo.ru/7f42cd2c
79 CucTeMbl TMHEWHBIX HEPABEHCTB C
O/IHOM TIepeMeHHOM U UX pellleHHe
V300pakeHHe peleHust TMHEHHOT O
bubmoreka [JOK
80 HepaBeHCTBa U UX CUCTEM Ha
B . https://m.edsoo.ru/7f42c9e4
YKMCJIOBOU MPSIMOiA
W306pakeHue pellieHus TMHEMHOTO
bubnmoreka [JOK
81 HepaBeHCTBa U UX CUCTEM Ha
. . https://m.edsoo.ru/7f42c9e4
YKC/I0BOU MpSIMOit
KonTponbHas paboTa 1o TeMam
82 "HepasenctBa. CucremMsl
ypaBHeHUH"
bubmoreka [JOK
83 [MonsiTrie GyHKUWH
https://m.edsoo.ru/7f433c12
84 O6nacTb oripe/ienieHust U bubnuoreka LIOK

MHO>KeCTBO 3HaueHUH (QyHKLIMU

https://m.edsoo.ru/7f433d84




85 Cnioco6bI 3aaHust PyHKIOMNA
86 I'paduk pyHKIMHN
87 CBoiicTBa QyHKLMH, UX
oTtoOpakeHHWe Ha rpaduke
a8 UteHue U MOCTpoeHUe rpadKoB
byHKLMM
89 [Tpumeps! rpadMKoOB PYHKLIMH,
OTPaXKAIOIIUX peasbHbIe TIPOLIeCCHI
DyHKLWY, ONHCHIBAIOLIHE TIPSIMYIO
yHEH HIE HPANY bubnmoreka [JOK
90 1 00paTHYI0 NTPOMOPLIMOHAIBHBIE
https://m.edsoo.ru/7f434bbc
3aBUCUMOCTH, UX TpaduKu
91 I'uriepboma
bubmoreka [JOK
92 I'uriepboma
https://m.edsoo.ru/7f4343e2
93 Fpacpik & 5 bubnmoreka [JOK
abuK GYHKLIMU Y = X
P yHE Y https://m.edsoo.ru/7f434572
dyukipm v =x2, y = x>,y = Vx, y =
YHEWHIY y y y bubnmoreka [JOK
94 |x|; rpaduueckoe pereHue
. . https://m.edsoo.ru/7f434d38
yPaBHEHH U CUCTeM ypaBHEHUH
[ToBTOpPEHME OCHOBHBIX MTOHATHHA U
MEeTO/I0B KypCOB 7 U 8 KJ/1aCCOB,
. bubmoreka LIOK
95 060011[eHMe 3HAHWH /
. https://m.edsoo.ru/7f4371aa
Bcepoccuiickasi mpoBepoyHast
pabota
96 WToroBast KOHTpO/IbHasE paboTa / bubmoreka LIOK




Bcepoccutickas npoBepouHast

pabora

https://m.edsoo.ru/7f434eb4

[ToBTOpEHNE OCHOBHBIX MMOHSATUH U

97 MeTO/I0B KYpCOB 7 1 8 KJ/1acCOB, 1
060011[eHIe 3HAHUH
[ToBTOpPEHWE OCHOBHBIX MOHATUU U
bubnmmoreka [JOK
98 MeTO/ 0B KYpCOB 7 1 8 KJ1acCoB, 1
. https://m.edsoo.ru/7f43736¢
000011IeH1e 3HAHUH
[ToBTOpEHHE OCHOBHBIX MOHITHHN U
bubmoreka [JOK
99 MeTO/I0B KYypCOB 7 U 8 KJ1aCCOB, 1
. https://m.edsoo.ru/7f437510
0060011[eHIe 3HAHUHI
[ToBTOpEHHE OCHOBHBIX MOHATHHN U
bubmorteka [JOK
100 MeTO/I0B KYypCOB 7 U 8 KJ1aCcCOB, 1
. https://m.edsoo.ru/7f4376b4
0060011[eHIe 3HAHUHI
[ToBTOpPEHME OCHOBHBIX MOHATUN U
bubnmoreka [JOK
101 MeTO/ 0B KYpCOB 7 1 8 K/1acCoB, 1
. https://m.edsoo.ru/7f436b88
0000111eH1e 3HAHUHT
[ToBTOpEHWE OCHOBHBIX MOHITHHN U
bubmmoreka LJOK
102 MeTO/I0B KYpCOB 7 U 8 KJ1aCcCOB, 1
. https://m.edsoo.ru/7f437858
000011[eHIe 3HAHUHI
OBIIEE KOJIMYECTBO YACOB I10 102

I[TPOI'PAMME




9 KJITACC

KomuecTBO uacoB

Ne Hara J/eKTpOHHbIE I POBLIe

Tema ypoka Kourpoimbaele  IlpakTuueckue
/m Bcero Somr paGors u3ydeHuss ~ 0Opa3oBaTe/bHbIE PECYPCHI

pa

PanonanbHble unca,

VppaLMoHa/IbHbIe UKC/ia, KOHeUHble U 1

OecKoHeuHbIe JeCITUUHbBIE IPOOU

MHO0>KeCTBO [1eHiCTBUTE/IbHBIX UMCEJT;

JleMCTBUTE/IbHbIE UMCia Kak 1

OeckoHeuHbIe IeCATUYHBIE ApoOU

B3aumMHO 0/lHO3HAUHOE COOTBETCTBUE

MeXX/1y MHO)KeCTBOM [1eHCTBUTE/IbHBIX 1

yKce/l U MHO)KEeCTBOM TOUEK

KOOPJAUHATHOU MPSIMOM

CpaBHeHUe [1eHiCTBUTE/IbHBIX UMCe,

apudMeTHUeCKUe 1elCTBUS C 1

JeNCTBUTE/IbHBIMU UHCIaMU

[TpubmXEHHOE 3HaUeHVEe BeJTMUUHBI, 1

TOYHOCTh TIPUOJIVKEHUST

OkpyrieHuve uucesn 1

Oxkpyrnenue uucesn 1

[MpukuaKa v oLjeHKa pe3y/IbTaToB 1

BBIUMC/IEHUM

[TpuKuaKa U Ol[eHKa pe3y/IbTaToB 1




BBIUUC/ICHUH

JluHeliHoe ypaBHeHUe. PellieHre

bubmorek [JOK

10
ypaBHEeHUM, CBOAAIIUXCS K JIMHEHHBIM https://m.edsoo.ru/7f43bf66
11 JIuneliHoe ypaBHeHUe. PellieHre
ypaBHEHUH, CBOASIINXCS K JIMHEUHBIM
KBagpaTHoe ypaBHeHue. PellieHue
P N P bubmioreka LIOK
12 ypaBHeHU!, CBOJALLIUXCA K
https://m.edsoo.ru/7f43c542
KBa/IpaTHbIM
KBagpaTtHoe ypaBHeHMe. PellieHue
AP . P bubnmoreka [JOK
13 ypaBHEeHUH, CBOJSALLINXCS K
https://m.edsoo.ru/7f43c542
KBaJpaTHbIM
bubmoreka [JOK
14 bukBazipaTHbie ypaBHeHUs
https://m.edsoo.ru/7f43c3d0
bubnmoreka [JOK
15 bukBasipaTHbIe ypaBHeHYsI
https://m.edsoo.ru/7f43c3d0
[TpuMepsl pellieHUs1 ypaBHeHUM
16 TpeTbell ¥ YeTBEPTOW CTereHel
pa3/io)KeHrueM Ha MHOKUTeJH
[TpumepsI pellieHrsl ypaBHeHUM
17 TpeTbeu U YeTBEPTOM CTereHen
pas/iokeHreM Ha MHO>KUTe/H
18 PerieHnie JpoOHO-palIMOHATBHBIX bubmoreka [JOK
yPaBHeHUU https://m.edsoo.ru/7f43c9b6
19 PerieHrie JpoOHO-palIMOHATBHBIX bubmoreka [JOK

ypaBHeHUM

https://m.edsoo.ru/7f43c9b6




PellieHrie TeKCTOBBIX 3a4a4

20 anrebpanyeckuM MeTOZIOM
91 PellieHre TeKCTOBBIX 3aa4
anredpanyeckuM MeTOZIOM
2 PemeHne TeKCTOBBIX 3a71au
anrebpanyeckuM MeTOZIOM
23 KonTponbHast paboTa 1o Teme
"YpaBHeHUs C OZJHOU repeMeHHOM"
24 YpaBHeHue C JBYMs IlepeMeHHbIMU U bubmoreka [JOK
ero rpauk https://m.edsoo.ru/7f43d0b4
’e YpaBHeHue C JByMs NlepeMeHHbIMU U bubmoreka [JOK
ero rpauk https://m.edsoo.ru/7f43d0b4
26 CucTeMa [IByX JIMHEMHBIX YPaBHEHUM C
JByMsI TlepeMeHHbIMU U e€ pellleHne
Cucrema [IByX JIMHEMHBIX YPaBHEHUU C
ol [iByMsl [lepeMeHHbIMU U e€ pellleHre
-8 Cucrema [IByX JIMHEUHbBIX YPaBHEHUU C
JByMsI TlepeMeHHbIMU U e€ pellleHre
Cucrema [IByX JIMHEMHBIX YPaBHEHUU C
2 [IByMsl [lepeMeHHbIMU U e€ pellleHre
Pemenue cucrem IByX ypaBHEHU,
g bubmoreka LIOK
30 OZIHO U3 KOTOPBIX JIMHENHOE, a [Ipyroe
. https://m.edsoo.ru/7f43d23a
— BTOpOM CTereHu
31 Perenuve cucreM AByX ypaBHEHUH, bubmoreka LIOK

OJJHO 13 KOTOPBIX JIMHEIHOe, a ipyroe

https://m.edsoo.ru/7f43d55a




— BTOPOM CTereHu

PemeHuie cucrem IByX ypaBHEHUI,

32 O/IHO 13 KOTOPBIX JIMHENHOe, a AApyroe
— BTOpOM CTerneHu
Pemmenue cucrem 1ByX ypaBHeHUH,
33 O/IHO 13 KOTOPBIX JIMHENHOE, a Apyroe
— BTOPOM CTereHu
['padprueckasi HTepIIpeTaLUs
34 CUCTeMbl YpaBHEHUI C JByMsI
repeMeHHbIMU
35 PelieHue TeKCTOBBIX 3a/jau
anredbpanyeckuM Criocobom
36 PelieHue TeKCTOBBIX 3a/jau
asrebpanueckuM criocobom
37 KonTponbHast paboTa 1o Teme
"CucreMbl ypaBHeHUN"
38 UucoBble HepaBeHCTBA U MX CBOMCTBA
. bubnmoreka [JOK
39 UucioBble HepaBeHCTBA U UX CBOMCTBA
https://m.edsoo.ru/7f43ad5a
40 JIuHeliHble HepaBeHCTBA C OJHOU Bubmoteka LIOK
riepeMeHHOM U WX pelleHne https://m.edsoo.ru/7f43af08
41 JIuHeliHble HEpaBeHCTBA C OJHOU bubnuoreka LIOK
repeMeHHOM U UX pelleHue https://m.edsoo.ru/7f43af08
4 JIuHeliHbIe HepaBeHCTBA C OJJHOM bubmoreka LIOK

TepeMeHHOM U UX pelleHue

https://m.edsoo.ru/7f43af08




CucTreMbl TMHEWHBIX HEPaBeHCTB C

3 OJIHOM ITepeMeHHOM U UX peLleHue
44 CucTeMbl TMHEHHBIX HEPaBEHCTB C
O/IHOM TilepeMeHHOM U UX pellleHHe
45 CucTeMbl TMHEHHBIX HEPABEHCTB C
OJIHOM ITepeMeHHOM U UX peLleHue
46 KBazpaTHbIe HepaBeHCTBA U UX bubnmoreka LJOK
pelieHue https://m.edsoo.ru/7f43b098
47 KBazipaTHble HepaBeHCTBa U UX Bubmoreka LIOK
peleHue https://m.edsoo.ru/7f43b21e
48 KBazipaTHble HepaBeHCTBa U UX Bubmoteka LIOK
peleHue https://m.edsoo.ru/7f43b5a2
49 KBajpaTHble HepaBeHCTBa U UX
peleHue
50 KBajpaTHbie HepaBeHCTBa U UX
pelieHue
I'padprueckasi HTepIIpeTaLUs BuGmorexa LIOK
51 HEPaBEeHCTB M CUCTEM HEPaBEHCTB C
https://m.edsoo.ru/7f43b098
[BYMs1 lepeMeHHbIMU
['paduueckasi UHTepIIpeTaLus
52 HepaBeHCTB U CUCTeM HepPaBeHCTB C
JBYMs1 TlepeMeHHbIMU
- KonTtposnbHast paboTa 1o Teme
"HepaseHncrtsa"
54 KBazpatuunasi dyHKIus, eé rpaduk u bubmoreka LIOK




CBOICTBA https://m.edsoo.ru/7f4396c6
cs KBagpatuuHas QyHKIus, eé rpadvk u bubmmoreka [JOK
CBOMCTBa https://m.edsoo.ru/7f439842
c6 KBagpatuuHasi pyHKLus, eé rpaguk U bubmioTeka LIOK
CBOICTBA https://m.edsoo.ru/7f4399b4
- [TapaboJ/ia, KOOpAMHATHI BEPIIMHbI bubnmmoreka [JOK
rapaboJsibl, 0Cb CAMMETPHH T1apaboJIbI https://m.edsoo.ru/7f439eb4
cg [Tapabosa, KOOpAWHATHI BEPLIMHBI Bubmoreka LIOK
napaboJibl, 0Cb CUMMETPHUH Mapabosibl https://m.edsoo.ru/7f43a03a
cg [Tapabosa, KOOpAWHATHI BEPLIMHBI Bubmoteka LIOK
napaboJibl, 0Cb CAMMETPHUH Mapabosibl https://m.edsoo.ru/7f43alac
€0 [TapaboJsia, KOOPAMHATHI BEPIIMHbI bubnmoreka LJOK
rapaboJsibl, 0Cb CAMMETPHH T1apaboJIbI https://m.edsoo.ru/7f43a31e
61 [Tapabosa, KOOpAMHATHI BEPLINHBI Bubmoteka LIOK
rapaboJ/ibl, 0Cb CAMMETPHUH 1apabosib https://m.edsoo.ru/7f43a526
- [Tapabosna, KOOpAWHATHI BEPLINHBI
rapaboJsibl, 0Cb CAMMETPHH T1apaboJIbI
63 I'padpuku pynkumii: y = kx, y = kx + b,
y=k/x, y=x3, y=vx, y=|x|
64 I'padvku pynkumii: y = kx, y = kx + b,
y=k/x, y=x3, y=vx, y=|x|
as I'paduku pynkumii: y = kx, y = kx + b,
y=k/x, y=x3, y=vx, y=|¥|
66 I'paduku pynkumii: y = kx, y = kx + b,




y=k/x, y=x°, y=vx, y=|x|

I'paduku pyukmii: y = kx, y = kx + b,

67 5
y=kK/x, y=x°, y=vx, y=[x|
68 I'paduku pynkumii: y = kx, y = kx + b,
y=k/x, y=x°, y=vx, y=[x]
69 KonTponbHast paboTa 1o Teme bubnmmoreka [JOK
"OyHKIUK" https://m.edsoo.ru/7f43ab84
0 [ToHsiThe uncIOBOM bubmoreka [JOK
T1oc/ie/ioBaTeTIbHOCTH https://m.edsoo.ru/7f43e6c6
3aziaHure MocsiejoBaTe/IbHOCTH
- i o . bubnmoreka [JOK
eKyppeHTHOM dopmyoii u popmysioit
PEKYPP Py Py https://m.edsoo.ru/7f43ebda
N-ro ujeHa
- ApudmeTrnueckasi U reoMeTprUUeCKast bubnmoreka [JOK
MpOrpeccuu https://m.edsoo.ru/7f43ed7e
73 ApudmeTnueckas U reoMeTpUuecKas Bubmoteka LIOK
Tporpeccuu https://m.edsoo.ru/7f43f3b4
@opmyJibl N-T'0 YieHa
. . bubmoreka [JOK
74 apudMeTHUeCKON 1 TeOMeTprUUeCKomn
. https://m.edsoo.ru/7f43f58a
MPOTPeCcCHid, CYMMBI TIEPBBIX N UJIeHOB
@®opMyiIbI N-IO UeHa
. . bubmoreka LIOK
75 aprdMeTHUecKoi U reoMeTpruYecKoi
. https://m.edsoo.ru/7f43ef2c
TIPOrpeccrii, CyMMbI TIEPBBIX N UIEHOB
@opmyJibl N-TO WieHa
. . bubmoreka LIOK
76 aprMeTHUecKoi U reoMeTpuuYecKoi

TIPOrpeccuii, CyMMbI [1€PBBIX N YIEHOB

https://m.edsoo.ru/7f43f0c6




@opMyiIbl N-TO UjeHa

. . bubnmmoreka [JOK
77 aprdMeTUUeCcKol U reoMeTprUYeCcKoi
. https://m.edsoo.ru/7f43{72e
MpOorpeccrii, CyMMBbI TepBbIX N U/IeHOB
@opMyJibl N-TO UjieHa
. . bubmoreka LJOK
78 apu(pmMeTHUeCKO U reoMeTpUIecKon
. https://m.edsoo.ru/7f43f8a0
TIPOrpecCcuii, CyMMbI [€PBBIX N YIEHOB
M300pakeHre WieHOB
79 apu(mMeTUUeCKOM U reoMeTpUUecKoi
rporpeccuii ToukaMu Ha
KOOP/JJMHaTHOM TIJIOCKOCTH
V300pakeHne UieHOB
80 apudMeTHUeCKON 1 TeoMeTpruUeCcKom
Tporpeccuii ToukaMu Ha
KOOP/JMHAaTHOM MJIOCKOCTH
81 JIMHEeWHBIN U 5KCIIOHEeHLMaIbHbIA POCT
bubmoreka LJOK
82 CJ10>KHbI€ TIPOL|€HThI
https://m.edsoo.ru/7f43fe0e
bubnmoreka [JOK
83 C10>kHBI€ TIPOLIeHTHI
https://m.edsoo.ru/7f4401a6
a4 KonTtposnbHast pabora o reme Bubmoteka LIOK
"UucnoBble TOceA0BaTe/TbHOCTUA" https://m.edsoo.ru/7f4404£8
[ToBTOpEHME, 0600IIEHE U
g5 cUCcTeMaTu3alys 3HaHWM. 3aruch,

CpaBHEeHUe, JeUCTBUS C

,Z[el‘/JICTBI/ITQIIbHBIMI/I YucCji1aMH, YrucC/10Bad




rpsimMast

86

87

[ToBTOpeHMe, 060011[eHHe U

cucTeMarur3aliys 3HaHu. [IpoLieHThI,

OTHOILIeHUs], TTPOMOPLIUU

[ToBTOpEHME, 0600IIEHUE U

cucTtemarysanus 3HaHu. OKpyriieHue,

npub/IKeHre, orleHKa

88

89

90

[ToBTOpeHHe, 06001eHHe 1
cHCTeMaTH3alys 3HaHuK. PelieHue
TEKCTOBBIX 3a/1a4 apu(MeTHUECKUM

criocobom

[ToBTOpeHMe, 06001eHIe 1
cHCTeMaTH3alysl 3HaHUH. PelieHue
TEKCTOBBIX 3a/1a4 apu(hMeTHUeCKUM

crnocoboMm

IToBTOpeHue, 060061eHre U
cvcTeMaTH3alys 3HaHUH. PelieHne
TeKCTOBBIX 3a/1a4 apu(pMeTHUeCKUM

criocobom

bubnmoreka LJOK
https://m.edsoo.ru/7f443b12

bubnmoreka [JOK
https://m.edsoo.ru/7f443cd4

Bubmoteka LIOK
https://m.edsoo.ru/7f443fea

91

92

[ToBTOpEeHMe, 06001eHIe 1
cucTeMaTtr3alus 3HaHUM.
[Tpeobpa3oBaHue anrebpanyecKux

Bpra)KEHI/II\/’I, AOIIyCTHMbI€ 3HAYEHWA

[ToBTOpeHUe, 0600IIeH e U

CUCTeMaTHU3alus 3HAHMIA.

bubmoreka LIOK
https://m.edsoo.ru/7f4441ca

bubmoreka [JOK
https://m.edsoo.ru/7f444364




[Tpeo6pa3oBaHue anrebpanvecKux

Bpra}KeHHﬁ, AO0ITyCTHMbI€ 3HAYEHHA

[ToBTOpeHMe, 060011[eHHe U

CHCTeMaTH3al[ysl 3HaHUH.

bubmmoreka [JOK

73 [Tpeobpa3oBaHue anredbpanueckux https://m.edsoo.ru/7f4446f2
BBIPD&)KEHUM, [J0IyCTUMBbIe 3HaUeHUs
[ToBTOpeHue, 06001IeHE U

94 cucTeMarTy3alus 3HaHUM. Bubmoteka LIOK
[Tpeobpa3oBaHue anredpanuecKux https://m.edsoo.ru/7f444a94
BbIpa)KeHHUH, [IOMyCTHMble 3HaUeHUsI
[ToBTOpeHMe, 06001eHHe 1

95 cucTeMarty3alus 3HaHUM. PYHKIUK: bubnmoreka [JOK
TOCTPOEeHUe, CBOMCTBA U3YUeHHbIX https://m.edsoo.ru/7f444c56
byHKUUN
[ToBTOpeHMe, 06001eHIe 1

96 cucTeMaTtr3anus 3HaHUU. OyHKLIH: bubmoreka LIOK
TIOCTPOeHKe, CBOMCTBA N3YUYeHHbIX https://m.edsoo.ru/7f444f44
byHKUUN
[ToBTOpeHue, 06001IeHNE U

97 cucTeMaTtur3alusi 3HaHu. OyHKIUU: bubmoreka LJOK
MIOCTPOEHHE, CBOVCTBA M3yUYeHHBIX https://m.edsoo.ru/7f44516a
byHKLMI
[ToBTOpEHME, 0600IIEHE U

. bubmoreka [JOK
98 crCTemaTv3alys 3HaHUM. OYHKIUK:

NOCTPOeHHe, CBOMCTBA U3YUYeHHBIX

https://m.edsoo.ru/7f4452e6




byHKIUN

[ToBTOpeHMe, 060011[eHHe U

99 cucTeMaTHr3aliusi 3HaHUM. { bubmmoreka [JOK
I'padpuueckoe pelieHre ypaBHeHUM U https://m.edsoo.ru/7f445516
UX CUCTEM
[ToBTOpeHue, 06001IeHE U
cucTeMaTr3alusi 3HaHUM.

100 . 1
['paduueckoe perieHre ypaBHeHUN U
HX CUCTeM

101 VToroeast KOHTpOJIbHast paboTa 1
OG6o011ieHNEe ¥ CUCTeMAaTH3alust

102 . 1
3HaHWUU

OBIIEE KOJIMYECTBO YACOB I10 102

I[TPOI'PAMME







TTIPOBEPSIEMEIE TPEEOBAHMA K PE3YJIETATAM OCBOEHVS OCHOBHOM
OBPA30BATEJIbHOM ITPOT'PAMMBEI

7 KITACC
Kog .
ITpoBepsieMble IIpejMeTHBIE Pe3y/IbTaTbl OCBOEHNsI OCHOBHOM
TIPOBEPSIEMOTO N
obpa3oBaTe/IbHOM TPOrpaMMEI OCHOBHOI'O 00611iero 06pa3oBaHus
pesy/bTaTa
1 Uwucna v BbIUMCIeHUS
1 BbimosHATe,  coyeTass ~ YCTHble M NHMCbMEHHble  TPUEMBI,
' aprMeTHUeCKue JefCTBYs C paljMuOHa/IbHIMU YHCIaMu
Haxoputb 3HAUeHUs  YMCJIOBBIX BbIp&)KEHUH, TIPUMEHSTh
1.2 pa3HooOpa3Hble CriocoObl ¥ TMPUEMBI BBHIUMC/IEHUsT 3HAYEHUH JPOOHBIX
BBIPD&KEHUH, CojiepyKalliiX 00bIKHOBEHHbIE 1 IeCITUYHBIE Ipoou
[TepexoguTe OT oOfHOM (OPMBI  3alMMCA YUCel K  [pyrou
L3 (mpeoOpa3oBbIBaTh  AECATUYHYIO  ApoOb B OOBIKHOBEHHYIO,
. OOBIKHOBEHHYI0 B [eCITUYHYI, B UaCTHOCTH, B OeCKOHEeuYHyO
JIeCITUYHYO Zpo0Bb)
1.4 CpaBHUBATh Y YIIOPSA0UYUBaATh paliMOHa/IbHbIE YKUC/Ia
1.5 OKpyr/aTh uncia
BBINOMHATE MPUKUJKY U OLIEHKY pe3y/bTaTa BbIUMC/IEHHH, OLIEHKY
1.6 3HaYeHWW YMCJIOBBIX BbID&KEHUM. BBINOMIHATE [eHCTBUA CO CTeNeHsIMU
C HaTypaJ/IbHbIMH TOKa3aTesiMu
Lo [lpvMeHSTh TIpU3HAKW [IeIMMOCTH, pa3/ioKeHHWe Ha MHOXUTeU
' HaTypa/bHbIX YKCe
PemiaTh  MpakTMKO-OpDMEHTHPOBaHHble  3a/laud,  CBsi3aHHble  C
L8 OTHOILIEHWEM BeJIMYMH, NIPONOPLIMOHAIBHOCTBIO BEJIMYMH, POLIeHTaMH,
. VHTepNpeTUPOBaTh  pe3y/bTaThl  pelleHWs 33fad C  y4éToM
OrpaHUYeHuH, CBSI3aHHBIX CO CBOWCTBaMH PacCMaTPUBAaeMbIX 00bEKTOB
2 Anrebpanueckue BbIpaKeHUS




Wcronb30BaTh — anreOpaniueckyr0 TEPMHUHOJIOTUIO U CHMBOJIMKY,

= TIPUMEHSITh eé B Mpoliecce OCBOeHUs yueOHOTro MaTepuana
HaxoauTh 3HaueHrs1 OyKBEHHBIX BBIPQ)KEHUI TP 3a/IlaHHBIX 3HAUEHHUSIX
2.2
repeMeHHbIX
- BeimonHATE  TIpeoOpa3oBaHUs 11€JIOTO  BBIPAKEHHST B MHOTOY/IEH
. rpuBeJieHreM TIOZ00HBIX C/laraeMbIX, paCKpbITHeM CKOOOK
BBINOMHATE YMHOXKEeHHe OJIHOU/IeHa Ha MHOTOU/eH M MHOroujieHa Ha
24 MHOTOUW/IeH, TMpUMeHSATh ¢GOpMyJbl KBajpara CyMMbl M KBajpara
pasHOCTH
Ocy1ecTBAATh pa3noKeHue MHOTOUYIeHOB Ha MHOXKUTE/IU C TIOMOLIbI0
2.5 BBIHECEHUST 3a CKOOKH 0OII[ero MHOXKUTeJIS, TPYTIIUPOBKY CJlaraeMbIX,
npyuMeHeHUst GOpMYJ1 COKPALLEHHOTO YMHOKEeHHUS
- [TpumeHsTH TIpeoOpa30BaHKs MHOTOWIEHOB /ISl PelleHUs] pa3TuyHbIX
. 3a/lay U3 MaTeMaTUKU, CMe)KHBIX MPeIMeTOB, U3 peasbHOW MPAaKTUKH
57 HWcronb3oBaTh CBOWCTBA CTeleHel C HaTypaJbHbIMU TOKa3aTesissMu JJist
' ripeobpa3oBaHus BbIpayKeHUM
3 YpaBHeHus1 U HepaBeHCTBa
Pemiate /MHeNHble ypaBHEHHWS] C OJHOM IlePEMEHHOM, TPUMEHSS
3.1 rpaBU/a Tepexofia OT UCXOJHOT0 ypaBHEHUS K PAaBHOCU/ILHOMY eMy.
[TpoBepsiTh, SAB/ISIETCS JIM YUCJIO KOPHEM YDaBHEHUs
[TpumeHsTh rpadryeckKrie MeTOAbI TIPY PellleHWH JIMHeNHbIX ypaBHeHUH
3.2
U UX CUCTeM
23 [Toabupath MpUMephl TIap YMCes, SIBJISIOLIUXCS pellleHreM JTMHeHHOTro
. ypaBHeHUsI C IByMsl lepeMeHHbIMU
CTpouTb B KOOPJMHATHOM TJIOCKOCTU TPaUK JMHEHHOr0 YpaBHEHUs C
34 JIByMsl TIepeMeHHBbIMH; T10JIb3ysiCh TPaMKOM, TIPUBOJAUTH TIPUMEphI
pelleHysl ypaBHEHUs
. Pemathb cucTembl BYX JIMHEMHBIX YPaBHEHUM C JBYMs IepeMEHHbIMH,
' B TOM umc/ie rpaduuecku
3.6 CocTaBnATh U pellaTh JUHEWHOE ypaBHEHWe WIW CUCTEMY JIMHENHBIX




ypaBHEHI/Iﬁ Mo yCJIOBHMIO 3ad4M, MHTEPIIPETUPOBATh B COOTBETCTBHU C

KOHTEKCTOM 3a/lauM M0Ty4YeHHbIN pe3y/bTar

4 KoopauHats! v rpaduku. @yHKLKN
N300pakaTh Ha KOOPAMHATHOW TPSIMOM TOUKH, COOTBETCTBYIOILHE
4.1 3a/laHHbIM KOOpJMHATaM, Jyud, OTpe3KH, WHTepBa/bl, 3allChlBaTh
YHC/IOBbIE TTPOMEXKYTKH Ha anrebpanyeckoM si3bIKe
OTmeuaTs B KOOpJAMHATHOM IUIOCKOCTU TOUYKM I10 3alaHHBIM
4.2
KOOpJUHaTam
Crpoutb rpaduku TUHeHHbIX QyHKUMN. CTpoUTh rpaduk QyHKIMU y =
4.3
x|
OnuchiBaTh C TMOMOIIbI0 (YHKLMN H3BEeCTHbIe 3aBUCUMOCTU MeXAY
4.4 Be/IMUMHAMU: CKOPOCTb, BpeMs], pacCTOsIHUe, LieHy, KOJIMYecTBo,
CTOMMOCTb, TIPOU3BOJUTEILHOCTD, BPeMsi, 00bEM pabOThI
4.5 HaxoauTth 3HaueHue (GyHKIMU 110 3HAUEHUIO eé apryMeHTa
[TonnmaTth Tpaduueckuii croco® TIpeACTaBAeHHMsT W aHa/Iu3a
4.6 vHbopMallvY, W3B/eKaTb W MHTepIpeTHpoBaTh WH(GOpPMALUI0 U3
rpavKoB peasbHbIX MPOLeCCOB U 3aBUCUMOCTeMN
8 KITACC
Kop .
ITpoBepsieMble IIpeiMeTHLIE Pe3y/IbTaThl OCBOEHUsI OCHOBHOM
TIPOBEPSIEMOr'o -
obpa3oBaTe/bHOM POrpaMMBbI OCHOBHOT'O 00111ero o6pa3oBaHus
pesyJbTaTa
1 Yucna v BBIYUCIEHUS
Vcnonp30BaTh HayvaJlbHble TIpe/iCTaB/IeHUs] 0 MHO>KeCTBe
JleMICTBUTE/IbHBIX UMCes [l CPaBHEHHsl, OKPYIJIEHUSI U BbIYUC/IEHUH,
1.1
n3o0paxkaTb JlefiCTBUTe/NbHbIE YKMCAa TOYKAMM Ha KOODJMHATHOM
NpSIMOU
ITprMeHATH MOHATHE apU(pPMeTUUeCKOr0 KBaJpaTHOIO KOPHS, HaXOAUTh
1.2 KBaZIpaTHble KOPHH, WCIIO/B3ys TPU HEOOXOAMMOCTH KaJlbKYJISITOP,

BBITIOJTHATH TTPe0o0pa30BaHusl BBIPDAKEHUH, COJep)KalluX KBa/paTHbHIE




KODHH, MCII0JIb3y$sl CBOMCTBA KOPHEU

1.3

Vcrionb30BaTh 3alMCH  OOMBIIMX M MajlbIX YKCel C TMOMOIIbIO

JeCITUYHBIX Apobeit u cTereHer urcsa 10

2.1

AnrebGpanueckrie BbIpDaKeHHs

[IpyMeHATb TOHSITWE CTeNeHW C LieJbIM [10Ka3aTeseM, BBINOHATh
npeoOpa3oBaHUsl  BbIp@KEHUH, COJEpXKAl[UX CTeNeHW C  I[eJIbIM

I10Ka3arejieM

2.2

2.3

BrinonHaTh TOXIOeCTBEHHEIe HpeO6p830BaHI/IH PallMOHAJIbHBIX
BLIpa)KEHI/II‘;I Ha OCHOB€ IIpaBUJ/ AEﬁCTBHﬁ HaJi MHOrowieHaMM H

anrebpanyecKUMH Ipo0sMu

PaCKJIa'E[LIBaTL KBaﬂpaTHLIﬁ TpéX‘-IJ'IeH Ha MHOXHTeJ/IN

2.4

[IpumeHsiTH TIpe0Opa30BaHMsI BBIPKEHW /I pelieHus] pa3/TuuHBIX

3d/a4 U3 MaT€EMAaTUKH, CMEXHbIX ITIpeJMEeTOB, U3 peaHLHOﬁ TMPaKTUKH

3.1

YPaBHeHI/IH ¥ HEDABEHCTBA

Pemate /iMHeliHble, KBaJpaTHble YypaBHEHUSI W paljMOHa/bHbIe
ypaBHEHUsI, CBOJsIMECS K HUM, CUCTEMbI ABYX YpaBHEHUU C AByMsi

rnepeMeHHbIMH

3.2

3.3

[TpoBogWThL MpoOCTeWIIMe UCCAeJOBaHUSI ypaBHEHWW U CUCTEM
ypaBHEHHWH, B TOM YMCJIe C IPUMeHeHreM rpauueckux npezcTaBieHun
(ycTaHaBnMBaTh, MMeeT /M ypaBHeEHHMe WM CUCTeMa YypaBHEHWH

peLIeHus, eC/T1 UMEeT, TO CKOJIbKO, U TIpoUee)

[TepexoiuTb OT  C/IOBeCHOM  ()OPMY/JMPOBKM  33flaul K  eé
anrebpanueckoil Mozied C TIOMOIIbIO COCTaB/leHUsl ypaBHEHUs] WM
CUCTEMbl ypaBHEHWM, WHTEpPIpPeTUpPOBaTb B  COOTBETCTBUU C

KOHTEKCTOM 3a/jauy MI0/TyYeHHbIH pe3y/IbTaT

3.4

[IpuMeHsITb CBOMCTBA UMC/IOBBIX HEPAaBeHCTB [I/Isi CpaBHEHUs, OLIeHKH,
pellaTh JUHEeMHbIe HePABEeHCTBA C OJHOM MepeMeHHOM U UX CUCTEMBI,
JlaBaTb ~ rpauuecKkyr0  WIUTOCTPALIMIO  MHOXKeCTBA  pelleHui

HepaBeHCTBd, CUCTeMbI HEPpABEHCTB

DyHKIMU




I[loHMMaTh W MCIO/IbL30BaTh CIJYHKL[I/IOHEU'IBHLIQ IMOHATHUA M 4A3bIK

(TepMUHBI, CHUMBOJMUECKHWe 00O03HaueHWs1), OMpefesTh 3HaueHUe

4.1
(GYHKLMY 110 3HAUEHUI0 apryMeHTa, OIpeJie/iiTh CBOMCTBA (PyHKL[MU 10
eé rpaduky
CrpouTs rpaduky s/1eMeHTapHbIX GYHKLMN BUa:
y=k/x
Y
4.2 _
K x
, ¥y =x?, y = X3, y = |x|, onMChbIBaTh CBOMCTBA UMC/IOBOM (YHKLMU MO eé
rpaduky
9 KJIACC
Kop -
ITpoBepsieMble nIpeiMETHBIE pe3y/IbTaTbl OCBOEHHS OCHOBHOU
TIPOBEPSIEMOT0 .
o6pa3oBaTe/bHO# IMPOrpaMMbI OCHOBHOT'O 001{ero 06pa3oBaHuUs
pe3y/bTaTa
1 Yucna v BBIYMCIeHUS
CpaBHMBaTh W YIOPSZIOUMBATL palLlMOHa/bHbIE U HppalOHa/bHbIe
1.1
yucaa
BhbInonHATE apudmMeTHyecKre [eHCTBUs C PALMOHAIBHBIMU UYKMC/IaMU,
1.2 coyeTasi YCTHble M MHCbMEHHbIe MPUEMBI, BBINOHATh BBIUMC/IEHUS C
VppalOHa/IbHBIMU UMC/IaMH
HaxoiuTh 3HaueHWs CTeleHeil C LieJIbIMU TOKas3aTeasiMU U KOpHeM,
1.3
BBIUMCJIATh 3HAUEHUSI UMC/IOBBIX BbIpaXKeHUH
OKpyI/IsiTh [JelCTBUTE/IbHbIE UMC/Ia, BBITO/IHATL IPUKU/KY pe3y/ibTaTa
1.4
BBIYMC/IEHUH, OL|eHKY YMCJIOBBIX BbIpaKeHUU
2 YpaBHeHUs ¥ HepaBeHCTBa
2.1 PeriaTh /IMHelHble U KBa/|paTHble ypaBHEHUs], ypaBHEHHUs], CBOJSLLMeCS




2.2

2.3

K HUM, TIPOCTelive JpoOHO-paljioHaIbHbIe YPaBHEHUS

Pemath crcTeMbl JBYyX JTUHEWHBIX YpaBHEHUM C ABYMsl IlepeMeHHbIMU
Y CUCTeMbI [IByX YpaBHEHUM, B KOTOPBIX OJHO YpaBHEHUe He SIBJISeTCS

JINHeHHBIM

Periath TEKCTOBBIE 3aJjaud anreOpanyeckuM CII0COO0M C TIOMOIIBIO
COCTaBJ/IEHUS] YPABHEHUSI WIM CUCTEMBbI [BYX ypaBHEHWU C ABYMS

rnepeMeHHbIMHA

2.4

HPOBO'E[I/ITL HPOCTeI‘/JIH_II/Ie HuccineqoBaHusA ypaBHEHI/Iﬁ n cucrem
ypaBHeHHﬁ, B TOM quciie C IMpUMEHEHUEM Fpa(l)I/II-IeCKI/IX
Hpe,I[CTaBJIEHI/II‘;I (HaHpHMep, YCTaHaB/IMBATh, UMe€ET JIM YPdBHEHHE WIIU

CUCTeMa ypaBHeHUH pellieHus], eC/ii UMeeT, TO CKOJIbKO)

2.5

2.6

2.7

PemiaTh  /MHeMHbIe  HepaBeHCTBA, KBaJpaTHble  HepaBEeHCTBa,
n300pakaTh pellleHHe HepaBeHCTB Ha UMC/IOBOM TPSIMOM, 3arMChIBaTh

pellieHye C MOMOLL[bI0 CHMBOJIOB

Pematb cuCTeMbl JIMHEHHBIX HEPaBeHCTB, CUCTEMbl HepaBEHCTB,
BK/IIOUAKOII[ME KBa/IpaTHOE HEPAaBEHCTBO, W300pa)kaTb pelleHHe
CUCTeMbl HEPaBeHCTB HAa UMCJIOBOM TMPSMOM, 3alMChiBaTh pellieHue C
TOMOII[bI0 CUMBOJIOB

Vcnosib30BaTh HEpaBeHCTBA TMIPU pellieHrH Pa3/nyHbIX 3a/1a4y

DyHKIMU

3.1

3.2

PacriosHaBaTh ~ (YHKUMM  M3yueHHbIX  BUJOB.  [loka3biBaTh
CXeMaTHUeCcKH pacrioyio’keHre Ha KOOPAMHATHOU MJIOCKOCTH TPadrKoB
dynkumii Buga: y=kx, y=kx+b, y=k/x, y=ax’+bx+c, B 3aBUCUMOCTH OT
3HaueHUM K03 (PULIMEeHTOB, OMUCHIBATh CBOMCTBA (PYHKLIUMA

[TokasplBaTh CXeMaTHUeCKW pacIiojiokKeHHe Ha  KOOPJAMHATHOU
naockocty rpa¢ukoB (yHKIMHA BUa y = VX, y = |x| U onMchIBaTh

cBoOMcCTBa (DyHKIMI

3.3

Crpouts W u300paXKaTb CXeMaTUYeCKd TpapyKi KBaf[PaTUUYHBIX




3.4

GbyHKI[UH, OMUChIBaTH CBOWMCTBA KBAJPAaTUUHBIX (YHKIMM 10 HUX
rpadukam

Pacrio3HaBaTh KBaJpaTUUYHYIO (QYHKIUIO 10 (opmyse, TPUBOJUTH
rpuMephbl KBaJIpaTUUHBIX (QYHKLUA W3 peasibHOW >KWU3HU, (PU3MKU,

reoMeTpuu

4.1

4.2

4.3

4.4

ApudmeTrueckasi U reoMeTpUuecKast iporpeccuu

Pacrio3HaBaTh apuMeTUUeCcKy0 U reOMeTPUUeCKYr0 TIPOTPecCHy Tpy

Pa3HBIX Ccriocobax 3a/jaHust

BBINOMHATE BBIYMC/IEHUS] C MCIIO/Ib30BaHWEM (OPMYy/ 7-IO 4jleHa
aprMeTUUeCKol W reoMeTpUUeCcKOW IpOrpeccuii, CyMMBbI TMepBbIX N
YJIeHOB

M300pakaTh uieHbl TIOC/IeA0BaTeIbHOCTH TOUKaMHM Ha KOODJMHATHOM
MJIOCKOCTH

Pemiath 3a/jauy, CBsSI3aHHbIe C YMC/IOBBIMM I10C/I€/I0BaTeIbHOCTSIMU, B
TOM YMC/e 3a7aud M3 peajbHOW JKM3HU (C MCIO/Ib30BaHUEM

KaJIbKYJ/ISITOPa, LIM(POBBIX TEXHOJIOTUI)



I[TPOBEPAEMBIE DJIEMEHTBI COOEPXKAHUA

7 KITACC
Kog [TpoBepsieMbIi 3/1eMEHT CO/lepKaHUs
1 Uucna v BBIYMC/IeHUS
[pobu 0ObIKHOBEHHBIE U [eCATHUHbIe, Iepexo/; OT OAHOM (OpMbI 3arvch
1.1 npobeli K apyroi. IloHSTHe palMOHAIBHOTO UHMC/IA, 3aluCh, CPaBHEHUE,
YIIOpsl0UMBaHKe paljiOHa/IbHbBIX YKUCesl
- ApudmeTtnueckre JeCTBUs C palMOHANIbHBIMU UnciaMu. PerieHue 3ajau u3
' peanbHOM MPaKTUKK Ha YacCTH, Ha poou
13 CrereHb C HaTypaJbHBIM IIOKa3aTesieM: OIpeje/ieHde, TpeoOpa3oBaHUe
' BbIDa)KEHUI Ha OCHOBE OTIpe/ie/IeHHs], 3aiCh OOJTBIINX YHCesT
» [TpoLieHThI, 3amUCh MPOLIEHTOB B BHJe ApoOW U [pobu B BHE TPOLIEHTOB.
' Tpu ocHOBHBIE 33/1auy Ha MPOLIEHTHI, pellleHre 3a/jau U3 peajibHOU MPaKTHUKU
- [IpyMeHeHre TIpU3HAKOB [IeJIMMOCTH, pas3/iOkeHWe Ha MHOXUTEIU
' HaTypaJbHbIX YKCesl
PeanbHble  3aBUCMMOCTH, B TOM 4YuCle TipsMasi MW oOpaTHas
1.6
IIPONOPLIMOHAIbHOCTH
2 Anrebpanueckue BbIpaKeHUsI
)1 [TepeMeHHBbIe, UMC/IOBOE 3HAUEHUE BBIDAKEHUS C TepeMeHHOU. JlonycTuMmele
' 3HaueHus IepeMeHHbIX
- [IpencraBieHre 3aBUCMMOCTU MeX1y BeIMYMHaMW B Buje (OpMyJbL.
' Boruricnenus no ¢popmynam
- [Tpeobpa3oBaHue  OyKBEHHbIX  BBIDAKEHWM, TOX/ECTBEHHO  paBHbIE
' BbID&)KeHUsI
2.4 CBOMCTBA CTeleH C HaTypaIbHbIM [T0Ka3aresemM
”e OpHounensl ¥ MHorouseHsl. CrerneHb MHOrowileHa. CiioxkeHue, BbIUMTaHUE,

YMHO>XeHHe MHOT'O4/IEeHOB




@®opmyJibl COKpAIEHHOTO YMHOKEHUS: KBaZlpaT CyMMbI U KBaZipaT PasHOCTH.

>0 dopmysia pa3HOCTY KBaZlpaToB. Pa3jio)keHre MHOTOU/IeHOB Ha MHOXKUTE/IH
3 YpaBHeHus

- YpaBHeHWe, KOpeHb YpaBHEHMs, TIpaBWIa MpeoOpa30BaHUs ypaBHEHUS,
' PaBHOCHJIBHOCTb ypaBHEHUH

- JluHeliHOe ypaBHeHMEe C OJHOW MepeMeHHOW, UWC/I0 KOPHeW JIMHeMHOro
' ypaBHEHUs1, pellieHue JIMHeWHbIX YPaBHEeHUN

23 CocraBrieHye ypaBHEHUM MO yC/IOBUIO 3a/aud. PellleHre TeKCTOBBIX 3a/ay C
' TIOMOLL[bIO0 yPaBHEHUH

3.4 JIuHeliHOe ypaBHeHHe C ABYMs lepeMeHHbIMU U ero rpaduk

Cucrtema [ByX J/IMHEMHBbIX ypaBHEHMM C [JBYMs IlepeMeHHbIMU. PeleHue
3.5 CHCTeM ypaBHEHHUH CriocoO0M TOACTaHOBKH. [IpvMephl pelieHus] TeKCTOBBIX
3a/ja4 C IOMOILIbIO CUCTEM ypaBHEHUH

4 Koopaunats! u rpadguku. dyHKLIMN

4.1 KoopavHara Touky Ha psiMou

o YucnoBble NpOMeXYTKU. PaccTosiHue Mexy ABYMs TOUKaMU KOOP/WHATHON
' TpsIMOi

43 [MpsiMoyTonbHast cucTemMa KoopAuHat, ocu Ox u Oy. Abcuucca U opAWHAaTa
' TOUKH Ha KOOPAMHATHOM MJIOCKOCTU

w [Tpumepb! rpaduKoB, 3ajaHHbIX ¢GopmyaaMy. UTeHue rpadUKoB peasnbHbIX
. 3aBUCHMOCTeN

4.5 [MousTue Gynkumn. I'paguk GpyHkmn. CBolcTBa QyHKLMIA

4.6 JluneiiHasa QyHKuys, eé rpaduk. I'paduk GyHkumu y = |X|

47 'padrueckoe pellleHue JIMHEMHBIX YpaBHEHWW M CHUCTEM JIMHEHHBIX
' ypaBHeHUM

8 KJIACC
Kopg, ITpoBepsieMbIii 3/1IEMEHT COZiep>KaHHs

Yricna v BBIUUCIeHUs




KBagpatHelii KOopeHb M3 uucia. [loHsiTHE 00 HppaIMoHa/JLHOM UYHCIIE.

H [HecatruHble IpUOKeHUs UPPaLiMOHA/IbHBIX UHCesT
CgolicTBa apumeThueCKUX KBAJ[PaTHBIX KOpDHEM W UX TIpPUMeHeHue K
1.2 ripeoOpa30BaHUI0 UMCIOBBIX BbIpa)KEHUN M BBIYMCIEHHUsIM. [leficTBUTebHbIe
yncIa
1.3 CrerneHb C 1ie/IbIM TT0Ka3aTtesieM U eé cBolicTBa. CTaHAapTHasl 3alMCh YMC/Ia
2 Asnrebpanueckrie BbIpaKeHHUsT
2.1 KBazpaTHbili TpéxusieH, pasno)KeHue KBaZjpaTHOrO TpEXuieHa Ha MHOKUTEIN
2.2 Anrebpanueckasi 1pobs. OCHOBHOe CBOMCTBO a/rebpandeckoi Apoou
2.3 CnoxkeHuve, BbIUMTaHWe, YMHOKEHHUe, JlefieHre anredpandeckux qpobeit
24 ParrioHa/ibHbIe BBIDOYKEHUS U UX TIpeobpa3oBaHue
3 YpaBHeHMs U HEPAaBEHCTBA
- KBazpaTHoe ypaBHeHue, (opMmyna KOpHel KBaZipaTHOTO YypaBHEHUSI.
' Teopema Buerta
3.2 PelieHvie ypaBHeHUM, CBOAAIIMXCS K JIMHEWHBIM Y KBaJJpaTHbIM
3.3 [Mpocreiiive ApoOHO-paL{MOHA/TBHBIE YDAaBHEHUSI
I'padmueckasi uHTepripeTalusi ypaBHEHUM C JByMsl MlepeMeHHbIMU U CUCTEM
34 JIMHENHBIX YpaBHEHUU C ByMsi mepeMeHHbIMU. [IpuMepsl pellieHHsI CUCTEM
HeJIMHeMHBIX YPaBHEHWH C ABYMS MlepeMeHHbIMU
3.5 PeliieHre TeKCTOBBIX 3a/jau ajreOpanyeckumM criocobom
3.6 YucoBble HepaBeHCTBa U UX CBOMCTBA
3.7 HepaBeHCTBO € OZiHOY ITepeMeHHOU
3.8 PaBHOCUIBHOCTE HEPaBeHCTB
3.9 JIuHeliHble HepaBeHCTBa C OJJHOM MepeMeHHOU
3.10 CucTreMbl TMHENHBIX HEPABEHCTB C OHOM NepeMeHHOU
4 DOyHKIMU
il [Mousatne ¢yHkuud. OO65acTh ompefiesieHUss U MHOXKECTBO 3HAueHWM
' dbyukumu. CriocoObI 3a7ianus HyHKIUN
4.2 I'paduk pyskimu. UteHre cBONCTB (DYHKIMU 10 €€ rpauKy




4.3 [Tpumeps! rpadvKoB GYHKLIMM, OTpaXKatoLUX peasbHble MPOLeCChI
s @OyHKIWY, ONKCHIBAIOIIME TIPSMYI0 W OOpaTHYIO TIPOTIOPIIMOHATbHBIE
' 3aBUCUMOCTH, UX rpaduKu
4.5 ®OyHKIMH y =X°, y = Xx°
4.6 Oyukuuu y =X, y = /x/
4.7 I'paduueckoe pelieHre ypaBHEHUM U CUCTeM YpaBHEHUM
9 KITACC
Kopg, ITpoBepsieMbIii 3/1eMEHT CO/iepKaHUs
1 Uucna v BBIYMC/IeHUS
1 PaljioHasibHbIe  UMC/Ia, WpPpALMOHA/bHBIE YHKC/IA, KOHeUHble U OecKOHeuHble
' JeCTUUHBIE OO
MHO>eCTBO /1efiCTBUTe/bHBIX UMCe/, [IeHCTBUTe/IbHbIe UKC/ia Kak 6ecKOHeUyHbIe
- JecsiTuuHble pobu. B3arMHO 0/HO3HAYHOE COOTBETCTBHE MEXK/Y MHOKECTBOM
. JeUCTBUTEJIbHBIX YMCesl MU KOOPAUHATHOU NpsiMou. CpaBHeHMe [1eMCTBUTe/IbHBIX
yucesn
1.3 ApudmeTnueckue JeiCTBUS C JeHCTBUTENbHBIMU UMC/IaMU
W3mepenusi, npubmkeHusi, OIleHKH. Pa3mepbl 00beKTOB OKDPY’KaroIiero Mypa,
4 JJTUTEeNIbHOCTh TIPOLIECCOB B OKpYy)KaroijeM Mmupe. [IpubmimkéHHOe 3HaueHHe
. BeJIMYMHBI, TOUHOCTb NpubmkeHus. OKpyrieHue uncesn. [IpUKUKa U OLIeHKA
pe3y/IbTaTOB BbIYMC/IEHUIN
2 YpaBHeHUs 1 HepaBeHCTBA
2.1 YpaBHeHUs C OHOU ITepeMeHHON
2.2 JIuneliHOe ypaBHeHue. PellleHne ypaBHeHUM, CBOASIIMXCS K JIMHEMHBIM
2.3 KBazpaTHOe ypaBHeHUe. PellleHre ypaBHeHU, CBOASLLMXCS K KBaJJpaTHbIM
04 bukBajpaTtHoe ypaBHeHue. [IpvMepbl pellleHUs YpaBHEHUM TpeTbell U
. 4yeTBEPTOM CTereHel pa3/ioykeHreM Ha MHOKUTe/TN
2.5 Perienrie po6HO-paljOHaIbHBIX YPaBHEHUN




2.6

CucremMbl ypaBHeHUH

2.7 YpaBHeHHUe ¢ IByMsl TIepeMeHHbIMU U ero rpaduk

2.8 PemeHuie cucrem ByX JTMHENHBIX YPaBHEHUM C ABYMs TlepeMEeHHbIMU

’9 PemmeHue cuctem [ByX ypaBHEHWI, OJIHO U3 KOTODbIX JIMHENHOe, a [pyroe —
. BTOPOM CTereHu

2.10 ['padmueckast UHTepIIpeTaLysi CUCTEMbI YPaBHEHUI C JBYMsI lepeMeHHbIMU

2.11 PernreHre TeKCTOBBIX 3a7iau a/redOpanyecKuM Ccriocobom

2.12 UucioBble HEpaBeHCTBA U UX CBOMCTBA

2.13 PellleHrie MMHENHBIX HEPABEHCTB C O/IHOM TepeMeHHOMN

2.14 Pemenne cucrem JIMHeNHBIX HEPaBEHCTB C OJHOW MepeMeHHO!

2.15 KBagpaTHbIe HepaBeHCTBa

I'padmueckas MHTepripeTalsi HEPABEHCTB M CUCTEM HEPaBeHCTB C ABYMs
2.16
riepeMeHHbIMU

3 OyHKIUU

- KBagpatuunasi ¢yHkous, eé rpaduk u cBoictBa. I[lapabosna, KOOpAWHATHI
. BepILIMHBI TTapabosibl, 0Cb CAMMETPUHU T1apabosIb

3.2 I'padviku pynkuuii y=kx, y=kx+bw ux cBoicCTBa

3.3 I'paduku GyHKUMIA y=k/X, y = X° 1 MX CBOMCTBA

3.4 I'padviku PpyHKLMM , U UX CBOWCTBA
4 UucioBkle TI0C/IeI0BaTE/IbHOCTH

i1 OmnpesienieHre U CriocoObl 3a/jlaHUsI YUC/IOBBIX TOC/Ief0BaTe/lbHOCTeN. 3aziaHre
' T0C/Ie[i0BaTeTIbHOCTH PeKYPPEeHTHOM popmyJ/ioi u HhopMysiol 7-ro usieHa

4o Apudmetrnueckasi miporpeccusi. Dopmysbl  -ro  useHa apu@pMeTHUYecKou
' MPOrpecCry, CYMMBI TepPBbIX 77 UJIeHOB

43 leomeTpuueckass miporpeccusi. PopMynbl /-r0 WieHa TreoMeTpUYecKou
' MPOrpeccuy, CyMMBbI MEePBbIX 71 YTEHOB

s W300pakeHre ujleHOB apu(MeTUUeCKOW | TeOoMeTPUYeCKOol IIporpeccuit
' TOYKaMH Ha KOOPJAWHATHOM TIJIOCKOCTH. JIMHEHHBIN U SKCITOHEHIUaIbHbIA POCT

4.5 Cr10>kHble TIPOLIeHTbI







ITPOBEPAEMBIE HA OI'D IIO MATEMATUKE TPEBOBAHUA K PE3YJIbTATAM
OCBOEHHS OCHOBHOM OBPA30OBATEJIBHO¥ ITPOI'PAMMBI OCHOBHOI'O OBIIETO
OBPA30OBAHUA

Kop ITpoBepsieMble TPeOOBaHNMA K IPEMETHEIM Pe3yJ/IbTaTaM OCBOEHHS
IIPOBEPSIEMOT'O OCHOBHOI#1 00pa30BaTe/IbHOM IPOrpaMMEI OCHOBHOTO O0ILiEro
TpeboBaHMs obpasoBanus Ha ocHoBe PI'OC

YMeHue ornepupoBaTh TMOHSTUSIMU: MHOXKECTBO, TTOJMHOKeCTBO,
orepaijiu Haji MHOXKeCTBAMU; YMeHHe OTlepHpoBaTh MOHATUSIMU: Tpad,
CBSI3HBIN Tpad, [epeBO, LMK/, MPUMEHSTb WX IpPU pelIeHUU 3ajay;
yMeHHe WCIMO/b30BaTh Tpadrueckoe MpefcTaB/ieHHe MHOXKECTB [I/ist
OMNMCaHUsl peaslbHBIX TPOLIECCOB U SIBJIEHWH, TIPU peLLeHUU 3aad U3

JPYyruX y4eOHbIX MpeMeTOB

YMeHue omepupoBaTh MOHATUSIMU: OIpefie/ieHHe, akCMOMa, Teopema,
JloKas3aTefbCTBO; yMeHMe pacro3HaBaTb WCTHHHbIE U JIO)KHbIE
BbICKAa3bIBaHUs, TPUBOJWUTH TMPHUMepPbl U KOHTPIIPUMEPBI, CTPOUTh

BbICKA3bIBaHWA U OTPULIaHUA BBICKA3bIBaHUI

YMmeHnue onepupoBaTh INOHATUSAMM: HATypa/JlbHOE YHWC/IO, MPOCTOe U
COCTAaBHOE YM(JIO, [JeIUMOCTb HaTypajbHbIX uuCesl, TNPU3HAKU
JeTMMOCTH, 1ieJioe YKC/I0, MOAY/b YHc/iaa, OOBIKHOBeHHasi [pobOb U
JecsiTUUHast 7poOb, CTaHZAPTHBIA BUJ, YMCJIA, PaljiOHaIbHOE UHCIIO,
3 VppaLMOHa/IbHOe 4YMCJI0, apyu(MeTHYeCKHil KBaJpaTHbIM KOPEHb;
yMeHWe BBINOMHATH  JEeWCTBUS C  YMC/aMd, CpaBHMBaTb U
yrops/jouMBaTh 4WC/Ia, IMpeJCTaBIsTh 4YWCAa Ha KOOPAMHATHOW
NpSIMOM, OKPYIJISITb UKMC/Q; yMeHHe [efaTb NPUKUAKY U OL|eHKY

pe3yJ/bTaTa BbIUMCIeHUN

YMmeHue omnepupoBaTh MOHATUSIMU: CTelleHb C LieJIbIM I10Ka3areseM,
apudMeTHUeCKUl KBa/paTHbI KOpeHb, MHOTOU/IeH, anrebpanueckas
4 Ipo0b, TOX/ECTBO; 3HAKOMCTBO C KODHEM HaTypaJbHOW CTereHu
OosbIlle  eAVHUIIBI; yYMeHHe BBINOMHATH PacuéTel 1o  (opMysiam,

npeobpa3oBaHusi LiefbIX, [IPOOHO-pal[MOHA/NbHBIX BLIpAXKEHUN U




BbID@)KEHUM C KODHSIMH, pa3/io’KeHWe MHOrO4JieHa Ha MHOJXKWTEeIH, B
TOM UHC/Ie C MCIO0Ab30BaHMEM (OpPMyJ Ppa3HOCTHM KBaJpaToB U

KBa/lpaTa CyMMbI U Pa3HOCTH

YMeHHe ornepupoBaTh MOHATUSMH: UKMCIOBOE PaBEHCTBO, YpaBHEHUeE C
OJTHOM TepeMeHHOW, UYKC/I0BOe HEePaBeHCTBO, HEPaBeHCTBO C
repeMeHHOM; yMeHHe pelllaTh JIMHeWHble U KBaJ[paTHble ypaBHEHUs,
JIPOOHO-paLIOHaTbHbIE YpaBHEHUs C OJHOM IepeMeHHOH, CHCTeMBbI
[IByX JMHEUHbIX ypaBHEHWM, JIMHelHble HePaBeHCTBa U WX CHUCTEMBI,
KBaJ[paTHble U JPOOHO-pallOHa/bHbIe HEPABEHCTBA C  OJHOU
repeMeHHOM, B TOM UHCJie TIPU pellleHuH 3afiau U3 APYTUX MpeJMeTOB
YU TpaKTHUeCKWX 3aflau; yMeHHe WCII0/b30BaTh KOOPAWHATHYIO
MIPSIMYyI0 M KOODJUHATHYIO TIJIOCKOCTb /IS W300paskeHHs pelleHui

ypaBHeHHﬁ, HEepaBE€HCTB U CUCTEM

YMeHHe OrepupoBaTh MOHATUSAMU: QYHKLWS, Tpaduk QyHKUWH, HYIH
(bYHKLUH, TIPOMEXKYTKH 3HAKOTIOCTOSTHCTBA, TPOMEXKYTKH BO3paCTaHus,
yObIBaHUsI, HauboJbIlee ¥ HavMeHbIllee 3HaYeHWs (QYHKLUH; YMeHHe
OTepUpPOBATh TOHSATUSMU: TpsMasi TIPOTIOPLIMOHANMBLHOCTD, JIMHeHHast
GbyHKUMs, KBaZipatuuHas (yHKOMs, oOpaTHasi TIPOMOPLMOHAIBHOCTS,
napabomna, runepbosia; ymeHuWe CTPOUTb rpaduku  QyHKIUH,
UCIIONIb30BaTh Tpad¥iKu s ONpeZeseHHss CBOMCTB TPOLIECCOB U
3aBUCUMOCTeH, /IS PeIeHUs 3a7iay U3 IPYTUX yueOHBIX TIPeJIMETOB U
peasibHOM >XKMU3HHU; YMeHHe BbIpaKaTh (OPMYJIaMH 3aBUCUIMOCTH MeXIy

Be/IMYNHaAMN

Ymenue orepupoBaTh MOHATUSIMHU: 10C/1e/I0BaTeIbHOCTD,
apudmMeTHueckass M reoMeTpUyeckas  IIPOTpeccHMyd;  yMeHHe
WCIT0/1b30BaTh CBOMCTBA MOC/e/0BaTe/NIbHOCTEN, (OPMy/bl CyMMbl U
of1lero usieHa MpU pellleHWH 3ajauy, B TOM UHKC/Ie 3aJau W3 JPyTux

yueOHBIX TIPeZIMETOB U PeaslbHOM >KU3HU

YmeHue pemiaTb 3a4d4M pPa3HbIX TUIIOB (B TOM UMCJ/Ie Hd IIPOLIEHTHI,
A0J/IM U 4aCTH, ABU)KEHHe, pa60Ty, L[IeHy TOBAPOB W CTOMMOCTE ITOKYIIOK

n yQiyr, Ha/JO0TH, 3aAd4d U3 objactu yripaB/ieHHUsd JIMYHBIMU U




ceMeliHbIMM  (UHAHCaMHK); yMeHWe  COCTaBJSITh  BbIPA)KEHUS,
ypaBHEeHHs1, HePaBeHCTBA U CUCTEMBI T10 YC/IOBHIO 33/lauM, UCCe/l0BaTh
MOJTyueHHOe pellleHre W OI[eHWBATh MPaBZOIoJ00HOCTh MOTyUeHHBIX

pe3yJIbTaToB

YMeHuve omneprpoBaTh MOHATUSMU: (Urypa, TOUKa, OTPe30K, IpsimMas,
7yd, JIoOMaHasi, yroJi, MHOTOYTO/TbHUK, TPEYTO/IbHUK, paBHOOepeHHbBII
Y DPaBHOCTOPOHHHM TpPEeYro/bHUKH, IPSIMOYTO/bHBIA TpPEeYro/bHUK,
Me[uaHa, OMCCeKTpuca M BbICOTA TPEYrojbHUKA, YeThIPEXYTO/IbHUK,
napasiesiorpaMM, pom0, TpPSIMOYTO/IbHUK, KBajpaTr, TpareLys;
OKDY>KHOCTb, KPYT, KacaTesbHas; 3HAaKOMCTBO C NPOCTPaHCTBEHHbIMU
¢urypamu; ymeHue pewiath 3aJaud, B TOM UuC/Ie U3 I1OBCEJHEBHOW
JKU3HH, Ha HaxXOX/JeHUe reOMeTpUYecKUX BeJMYMH C TNpPUMeHeHHeM

M3yueHHbIX CBOUCTB GUryp U GakToB

10

11

YMeHve onepupoBaTh IOHSATUSIMM: PaBeHCTBO (UIyp, paBeHCTBO
TPeyroJbHUKOB; [apaie/lbHOCTb W IepHeHJUKYISIPHOCTb TMPSMBbIX,
yroj MexJy TMpsSIMbIMH, IepreH/VKY/sp, HAaK/JOHHAs, IpOeKLUs,
nogobue Guryp, mofobHbIE TPEYTOMbHUKH, CAMMETPHSI OTHOCHUTETHHO
TOUKU U TPSIMOW; yMEeHHe pacro3HaBaTb pPaBEHCTBO, CUMMETDUIO U
nofobue GUryp, mapaaiesibHOCTh U TepIeH/JUKY/ISIPHOCTb TIPSIMBIX B

OKpY’KarolieM MHpe

YMeHve onepupoBaTh IOHATUSIMHU: [JIMHA, PpacCTOsIHUe, Yrojl
(BesMurHA yrzia, CMHYC M KOCHHYC yIJjla TpeyrosbHHKA), IJIOLIa/ib;
yMeHHe OlLleHHWBaTh pa3Mepbl TIpeJMeTOB U 00BHEKTOB B OKpY’KarolleM
MHpe; YMeHHe [IpUMEHSTh (OpMy/bl TlepuMeTpa M IUIOLIAU
MHOTOYTOJIbHUKOB, /I/TMHBI OKPY)XHOCTH W TUIOL[aJU Kpyra, oObema
MpSIMOYTO/IbHOTO Tapasuiesienuiiefja; yMeHWe TIPUMEHSTb IpU3HaK!
paBeHCTBa TPEYroJbHUKOB, TEOPEMYy O CyMMe YIJIOB TpPEeYyroJIbHHKaA,
Teopemy [ludaropa, TpUroHomeTpuueckue COOTHOILLIEHUSI IS

BBIUMCJIEHUS IJIMH, PACCTOSIHUM, TIIOLIa/ien

12

Ymenne wu3o0pakate TIOocKMe (UTypel U UX  KOMOWHAIuW,

MIPOCTPAaHCTBEHHbIe (UTYPHl OT PYKH, C TIOMOLbIO UepPTEXKHBIX




13

14

WHCTDYMEHTOB M 3JJIGKTPOHHBIX CpeACTB TII0 TEeKCTOBOMY W/IA

CHMMBOJIbHOMY OIMMCaHHWIO

YmeHue ornepupoBaTb  IOHATUAMM:  [PSMOYIOJIbHAsh — CUCTeMa
KOOpJWHAaT; KOOpAWHATbl TOUKW, BEKTOP, CymMMa BeKTODOB,
Npor3Be/leHre BeKTOpa Ha YMCJ/I0, CKa/IsSIpHOe MPOU3Be/ieHle BEKTOPOB;
yMeHHe HCII0/Ib30BaTh BEKTOPbl M KOOPAUWHATHI [/l NpefCTaB/eHus
JAHHBIX U peIlleHusi 3aZau, B TOM UHC/Ie U3 JAPYruxX y4eOHbIX

NpeIMEeTOB U peasibHOM >KU3HU

YMeHre OMepupoBaTh TIOHSATHSAMU: CTOJOMKOBBIE U KPYTOBBI®
JuarpaMMbl,  TaO/uIpbl, CpeAHee  apudMeTHUeCKoe, Me/MaHa,
HanOoJblllee ¥ HaWMeHbIllee 3HAYeHHs, pa3Max UHMCJIOBOTO Habopa;
yMeHHe  W3B/IeKaTb, MHTEPIIPETHPOBaTh U  TpeoOpa30oBbIBATh
vHbOpMaLUI0, TIPeACTaBJIeHHYI0 B TabiMiax M Ha [JuarpaMmax,
OTpa)KarolLllyl0 CBOWCTBA M XapaKTEePUCTHWKU peaslbHbIX MPOLIECCOB U
SIBJIeHWM; yMeHMe paclio3HaBaTb U3MEHUMBbIe BeMUYUHbI B

OKpY’KalolieM MHpe

15

YMeHue omepupoBaTh TMOHATHUSMM: C/Iy4allHbIM OMNBIT (C/AydalHbIN
9KCIIEPUMEHT), 37IeMeHTapHoe CoObITHe (371eMeHTapHbId  HMCXO[)
CJIy4aliHOTO OIIbITa, C/IydaiiHOe COObITHE, BEPOSTHOCTb COOBITHS;
yMeHHe HaxOoJuTh BEPOSITHOCTH C/Iy4alHbIX COOBITUM B OMbITaX C
PABHOBO3MOXXHBIMHM 37IeMEHTAapHBIMU COOBITUSIMHM; YMeHHWEe pellaTh
3aZlaud MeTO/IOM OpraHW30BAHHOTO Iepebopa W C KCII0/Ib30BaHUEM
rpaBW/jla YMHOXKEHUSI; YMeHHe OlLleHUBaThb BepPOSITHOCTU peanbHbIX
COOBITUI W sIBJIEHWH, TIOHUMATb POJib TMPAKTHUYECKU AOCTOBEPHBIX U
MaJIOBEPOSITHBIX COOBITHM B OKPY)KAIOL[eM MUDe U B IKU3HU;
3HAaKOMCTBO C TIOHATHEM He3aBUCHUMbBIX COOBITHH; 3HAKOMCTBO C

3aKOHOM OOJIBIIIMX UYKUCE/T U ero POJIBIO B MACCOBBIX ABJIEHUAX
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YMeHve BbIOMpaTh MOAXOJAIIMNA W3yueHHbI MeToj| AJISi pelleHus
3alauM, TIPUBOAUTL TIPUMEpPbl MaTeMaTUYecKUX 3aKOHOMepHOCTel B
TIPUPO/Ie U >KU3HM, PACTiO3HaBaTh MPOSIB/IEHHE 3aKOHOB MaTeMAaTHUKU B

HNCKYCCTBeE, OIIHNChIBATH OTAeJ/IbHbIe  BbIJAIOIHUECd  pe3yJ/bTaThl,




MOJTyuyeHHble B XO/le pa3BUTHSI MaTeMaTUKW KaK HAayKW, MPUBOJWTH
MpUMepbl MaTeMaTU4YeCKUX OTKPBITUM U UX aBTOPOB B OT€UECTBEHHOMN

Y BCEMUPHOM UCTOPUU




I[TEPEYEHDb 3JTIEMEHTOB COAEPXAHUSA, ITPOBEPAEMBIX HA OI'D I1O

MATEMATUKE
Kop [TpoBepsieMbIii 5/1eMEHT COZAep>KaHUs
1 Yucna v BbIYMC/IeHUS
1.1 HarypasbsHble 1 1jesible yncia. [Ipu3Haky eIMMOCTH Lie/IbIX Yucest
OOBbIKHOBEHHbIE W [IeCATUYHBIE  /IpOOM,  TIPOIEHTHI,  OeCKOHEeUHbIe
1.2
nepuoanUecKye 1pobu
PaioHanbHble  yKcia. Apu@MeTHyeckde oOrepaliid C  paLMOHaIbHBIMU
1.3
yucIaMu
[HeiicTBuTenbHble uucia. ApudMeTHueckue orepauyyd C JeHCTBUTeTbHBIMU
1.4
yncIaMu
[TpubmKéHHBIE BBIYUCIEHUS, TIpaBU/IAa OKPYIJIeHWs, TIPUKHKAa M OLleHKa
1.5
pe3y/bTaTa BbIUMC/I€HUN
2 Anrebpanueckye BhIpaXKeHHSs
2.1 BykBeHHble BbIpa)keHUsI (BbIpaXKeHUsI C lepeMeHHbIMH )
CrerneHb C 1LenbIM ToOKasaTesieM. CTeleHb C palMOHAJbHBIM I10Ka3aTesieMm.
2.2
CBoOlCTBa CTerleHn
2.3 MHorousieHbl
2.4 Anrebpanueckasi ApooOb
ApudpMeTuecKMi  KOpeHb  HATypajJibHOM  CTelleHH. HeiictBust ¢
2.5
apu(meTHUeCKMMH KOPHSIMU HaTypalbHOW CTeNeHH
3 YpaBHeHVs U HepaBeHCTBa
Llenbie u gpoOHO-parvioHa/bHBbIe ypaBHeHUs. CHCTeMBbI M COBOKYITHOCTH
3.1
ypaBHEHUU
Llensle u 7ApoOHO-palMoHanbHBle HepaBeHCTBA. CHCTEMBbI W COBOKYITHOCTH
3.2
HepaBeHCTB
3.3 PelieHne TeKCTOBBIX 3a7ja4




YuncnoBbie rmoc/jie40BaTe/JIbHOCTH

4.1 ITocnemoBaTeIbHOCTH, CIIOCOOBI 3a/IaHMS IIOC/Ie0BATe/IbHOCTEH
Apudmernueckass U reoMmerpuueckas Inporpeccud. Dopmyna  C/I0KHBIX
4.2
TIIPOL{€HTOB
5 @ YHKLIUU
dyHKIM, crnocodbbl 3agaHus  GyHKuuu. ['paduk  dbyHkomu.  OO6acTh
orpe/ie/ieHUs U MHOXKeCTBO 3HaueHui ¢yHkiuu. Hymu @yHkumu. IIpomexxyTku
5.1 3HAKOIOCTOSIHCTBA. [IpOMeXyTKM MOHOTOHHOCTH (YHKLMU. MakcuMyMbl U
MUHHAMYMBI (yHKIMK. Haubonblllee ¥ HavMeHblllee 3HaueHHe (GYHKLUM Ha
TIPOMEXYTKe
6 KoopauHaTthl Ha IPSIMOM U TJIOCKOCTH
6.1 KoopauHatHast npsimast
6.2 [exapToBbl KOOpAUHATBI Ha IJIOCKOCTH
7 I'eometpust
7.1 ['eomeTprueckre GUTypbl U UX CBOWCTBA
7.2 TpeyronbHUK
7.3 MHOroyronbHuKu
7.4 OKpy>XHOCTb U KPyr
7.5 M3mepeHne reoMeTpU4eCKUX BeJIMUUH
7.6 BekTopsb! Ha MJI0CKOCTH
8 BeposaTHOCTh ¥ cTaTUCTHKA
8.1 OnucarenbHast CTaTUCTHKA
8.2 BeposiTHOCTB
8.3 Komb6uHaTopurka
8.4 MHoxecTBa
8.5 I'padni




YUYEBHO-METOJUYECKOE OBECITEYEHWE OBPA3OBATEJIBHOI'O ITPOLIECCA
OBA3ATEJIBHBIE YUYEBHBIE MATEPUAJIBI VT YYHEHUKA

METOINYECKHWUE MATEPUAJIBI VT YUUTEJIA

MOPOBBIE OFPA3OBATEJIBHBIE PECYPCBI 1 PECYPCBI CET UHTEPHET
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